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RECORD 01 DECISION
CHBJC-SOLV, INC.
DECLARATION

BITS KAMI AND LOCATION
Chen-solv, Inc.
Cheswold, Kent County, Delaware
STATEMENT OF BAfllfl AND PURPOSE
This decision document presents the selected remedial action for
the Chem-Solv, Inc. Site, in Cheswold, Kent County, Delaware, which
was chosen in accordance with the requirements of the Comprehensive
Environmental Response, Compensation, and Liability Act of 1980
(CERCLA), as amended, 42 U.S.C. S 9601 fit flflsu, and, to the extent
practicable, the National Oil and Hazardous Substances Pollution
Contingency Plan (NCP), 40 C.F.R. Part 300. This decision document
explains the factual and legal basis for selecting the remedy for
this site. The information supporting this remedial action
decision is contained in the Administrative Record file for this
Site.
The state of Delaware concurs with the selected remedy.
ASSBSBHBMT OF THE BITE
Pursuant to duly delegated authority, I hereby determine, pursuant
to Section 106 of CERCLA, 42 U.S.C. S 9606, that actual or
threatened releases of hazardous substances from this site, if not
addressed by implementing the response action selected in this
Record of Decision (ROD), may present an imminent and substantial
endangerment to public health, welfare, or the environment.
DESCRIPTION Or THE SELECTED REMEDY
This remedy addresses ground water contamination in the uppermost
aquifer beneath the Site, the only medium which the United States
Environmental Protection Agency (EPA) has determined needs to be
addressed. The ground water, which is contaminated with volatile
organic contaminants (VOCs) and manganese, will be collected from
the aquifer through a series of recovery wells and treated to
remove the contaminants until the cleanup levels are achieved. The
ground water cleanup levels for this site are the Maximum
Contaminant Levels (MCLs) and non-zero Maximum Contaminant Lavel
Goals (MCLGs) of the Safe Drinking Water Act for those contaminants
for which they exist. Health-based cleanup levels were developed
for contaminants with no associated MCLs or MCLGs.
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The selected remedy includes the following major components:
^ 1. Collection of contaminated ground water using recovery

wells until cleanup levels are achieved
2. Discharge of extracted ground water to the local Publicly

Owned Treatment Works (POTW) via the Kent County sewer
system or, if an agreement with the POTH cannot be
reached, a contingency remedy for onsite treatment of
extracted ground water and discharge to local surface
water

3. continued ground water monitoring of domestic, recovery
and monitoring wells until cleanup levels are achieved

4. Provisions for an alternate water supply for residences
whose wells may become contaminated before the remedial
action is complete

5. Institutional controls restricting ground water use until
cleanup levels are achieved throughout the entire
contaminated area by establishing and enforcing a State
ground water restriction zone and property deed
restrictions regarding the installation of wells in the
restriction zone

6. Removal of existing recovery wells onsite.
DECLARATION Or STATUTORY DETERMINATIONS

The selected remedy is protective of human health and the
environment, complies with Federal and State requirements that are
legally applicable or relevant and appropriate to the remedial
action, and is cost-effective. This remedy utilizes permanent
solutions and alternative treatment (or resource recovery)
technologies to the maximum extent practicable, and it satisfies
the statutory preference for remedies that employ treatment that
reduces toxicity, mobility, or volume as a principal element.
Although EPA believes that the selected remedy will achieve the
cleanup levels, it may become apparent during implementation or
operation of the ground water treatment system that contaminant
levels are remaining constant at levels higher than the cleanup
levels. In that event, a reevaluation of the system performance
standards and/or the remedy may be necessary. Assuming that the
cleanup levels set forth in this ROD will be met, no hazardous
substances will remain at the site above levels that would allow
unlimited use and unrestricted exposure after completion of the
selected remedy. The cleanup levels, however, may require five or
more years to attain. Hazardous substances, therefore, may remain
at the Site above levels that allow for unlimited use and
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unrestricted exposure for five years or longer from initiation of
the remedial action. B«cause the selected remedy may not allow for
unlimited us* and unrestricted exposure within five years of
initiation ot the remedial action, a policy review of the Site will
be conducted within five years of the initiation of the remedial
action in accordance with EPA guidance set forth in "Structure and
Components of rive-Year Reviews," May 23, 1991, OSWER Directive
9395.7-02, to ensure that the remedy continues to provide adequate
protection to human health and the environment. Such policy
reviews will be conducted every fivt years thereafter until EPA
determines that the cleanup levels set forth in this ROD have been
achieved, or that the hazardous substances remaining on the Site do
not prevent unlimited use and unrestricted exposure at the site.

Edwin B. Erickson </ Da
Regional Administrator
Region III
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Deer Mr. Erlekion:
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Director
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DECISION SUMMARY

0
1.0 SITB NAME. LOCATION AMD DBBCRIMION

The Chem-Solv, Inc. (Chem-Solv) site is located in Cheswold, Kent
County, Delaware, approximately 3 miles north of Dover on the
west side of U.S. Route 13 (Dupont Highway) just south of
Delaware Route 42 (Figure 1). The Chem-Solv facility occupied
the southern third of a 1.5 acre property and consisted of a one-
story concrete block building, a distillation process building,
and a concrete pad. A concrete-paved skateboard park was
formerly located adjacent to the office building, but was
partially dismantled in 1988. A two-story wood frame apartment
building, a storage barn, and a wood shad occupy the northern two
thirds of the property (Figure 2).
The total population of Cheswold, Delaware is approximately 300.
surrounding land use is agricultural, residential, and commercial
(Figure 3). Strip development consisting of commercial
establishments and private residences is found on both sides of
Route 13 in the vicinity of the site.
To the south and wast of the site is an abandoned field that was I •''• I
part of a former drive-in theatre. A truck
stop/restaurant/fueling establishment previously operated
immediately north of the property, adjacent to Route 13. Three
underground storage tanks (USTs) were removed from this property
in May 1988. The tanks reportedly contained diesel fuel,
gasoline and fuel oil. An antique furniture/refinishing store is
located north of the former truck stop on the southwest corner of
the intersection of Routes 13 and 42.
On the north side of Route 42 west of Route 13 is a gasoline
station/convenience store where leaking USTs were replaced in May
1990. In the past, gasoline stations operated on both the
northeastern and southeastern corners of the intersection of
Routes 13 and 42 as well, each of which had USTs located on the
premises. Three USTs on the property on the southeast corner .
were cracked when removed in April 1987,
Private homes are located along Route 42 proceeding east from
Route 13. A roofing business, a private home, and a used truck
business are all located across Route 13 from Chem-Solv.
aeoloav - The Chem-Solv site is located within the Coastal Plain
Physiographic Province, which is characterized as a series of
unconsolidated or partially consolidated layers of sand, gravel,
silt, and clay. These sediments form a wedge that dips and
thickens to the southeast. The thickness of the Coastal Plain
sediments is approximately 3,300 feet in the vicinity of the
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site. This section of sediments consists of the Miocene Calvert
Formation of the Chesapeake Group overlaid by the .surficial
Pleistocene Columbia Formation (Figure 9). The thickness of the
Columbia Formation in the vicinity of the site is approximately
50 feet. The formation is locally characterized by
unconsolidated, moderately to poorly sorted, coarse-to-fine,
brown-to-orange quartz sand. Thin clay, silt, and gravel
interbeds are common within the formation. The Chesapeake Group
which immediately underlies the Columbia Formation is
characterized by gray to bluish-gray silts with some sand that
are commonly fossiliferous. The Cheswold aquifer is found within
the Chesapeake Group in the vicinity of the site.
Boils - Soil at the site is classified as Sassafras sandy loam
by the United States Department of Agriculture Soil Conservation
Service. The Sassafras consists of deep, well-drained, friable,
moderately coarse textured sandy soils with 0 to 5 percent
slopes. The hazard of erosion is slight because of the small
slopes. The pH of these soils is in the range of 4 to 5.5. The
soils retain moisture moderately well and are good for farm and
nonfarm use.
stratigraphy - The uppermost geologic unit beneath the site, the
Columbia Formation, ranges in thickness from 20 to greater than
40 feet in the vicinity of the site. Wells and borings at the
site shown in Figure 4 have encountered a low permeability silt
layer approximately 1 to 6 feet thick at approximately 18 to 23
feet below grade. This layer separates the shallow and
intermediate zones of the Columbia aquifer. It is present
beneath the Chem-Solv property and extends beyond the property
boundary to the eastern side of Route 13 in the vicinity of wells
8A and BB. A second silt layer was encountered at shallower
depths, approximately 14 feet below grade, at borings CSB-3 and
CSB-5 and well MWS-6-25. This layer is not laterally contiguous
with the silt layer encountered beneath the former Chem-Solv
facility. Figure 5 shows the geologic cross section of the site.
Hydrogeoloov - in the vicinity of the site, the Columbia
Formation functions as a thin water-table aquifer. The average
depth to ground water at the site is approximately 8 feet.
Because of its limited saturated thickness, only domestic supply
needs can be met from this aquifer. However, the Columbia
Formation is a source of recharge for the deeper artesian
aquifars between the Columbia and the underlying Cheswold aquifer
of the Chesapeake Group. In the vicinity of the sits, the top of
the Cheswold aquifer is present approximately 100 feet below
grade.
Ground water flow directions for both shallow and intermediate
zones of the Columbia aquifer are generally to the northeast. In
the shallow zone, the average hydraulic conductivity has been
calculated to be 31 ft/day. Ground water gradients and flow
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velocities in the Columbia Formation are non-uniform as a result _
of the heterogeneous nature of the sediments. In .1990 and 1991, ('
flow velocities for the shallow zone were estimated.to be as high
as 2.9 ft/day assuming a porosity of 15 percent. Because the
thickness of the intermediate zone was not determined, no
calculation of flow velocities could be made. The Alston Branch
of the Leipsic River, which is located 0.4 miles north of the
site, is the probable discharge point for ground water from the
site.

surface features - The principal regional surface water features
include the Leipsic River, Garrisons Lake, Massey's Millpond, the
Fork Branch of the St. Johns River, and Silver Lake (Figure 6).
The Leipsic River is located 1.3 miles north of the site. The
Alston Branch is approximately 0.4 miles from the site. Massey's
Millpond and Garrisons Lake are located along the Leipsic River
approximately 2.5 miles and 1.5 miles northwest of the site,
respectively.
Although the site is not located in a wetlands area, wetlands do
exist 1 to 1.5 miles north of the site surrounding the Leipsic
River and some of its tributaries. Except for occasional
transient individuals, no federally-listed or proposed endangered
species are known to exist in the vicinity of the site. The site
is not located within the 100-year floodplain,
Site topography is fairly flat, A surface depression runs east- ^
west along the southern site boundary. This depression resulted w
from the excavation and processing of 1300 cubic yards of soil
during site soil remediation activities in 1989. Because this
soil has been mechanically reworked, it has different physical
characteristics from the surrounding undisturbed soil. As a
result, surface water runoff tends to collect in this depression
after rain.
The Delaware Department of State, Division of Historical and
cultural Affairs, has evaluated the property on which the Chem-
Solv facility operated to determine whether historical or
archaeological rasources exist in the area. According to the
Beers' Atlas of the state of Delaware (1868), the Chem-Solv
property appears to have been part of a farmstead which once
existed in the area. The apartment building and wood shed
presently located on the property appear to be outbuildings which
were associated with the main residence which no longer exists
and the location of which is unknown. Because these buildings
and the property may exhibit some historical or archaeological
significance, the potential effects of the remedial action for
the site on these resources will have to be evaluated further
during the implementation of the selected remedy.



2.0 flIM HISTORY AND INfORCKMBtTT ACTIVITIBB

2.1 Hietory and Previous investigations - The Chem-Solv
facility was in operation from approximately 1981 to 1984. At
the facility, spent industrial solvents were distilled and
purified. The recovered product was then returned to the
original generator for reuse. The residues generated during the
distillation process, referred to as "still bottoms", were
collected in 55 gallon drums. These drums were stored on the
concrete pad behind the distillation building, awaiting offsite
disposal as hazardous waste, Chem-Solv was, therefore,
classified as a hazardous waste storage facility and had obtained
Resource Conservation and Recovery Act (RCRA) interim status,
On September 7, 1984, an explosion and fire occurred at the
facility which resulted in solvents running off the concrete pad
and into the soil. The Delaware Department of Natural Resources
and Environmental Control (DNREC) was notified and immediately
initiated an investigation to determine the nature and extent of
potential soil and ground water contamination. At the time of
the incident, DNREC conducted air monitoring and collected soil
samples. Based on soil sampling analysis, DNREC concluded that
the soil contamination consisted primarily of the following
volatile organic compounds (VOCs): trichloroethene (TCE);
1,1,1-trichloroethane (TCA); 1,2-dichloroethane (1,2-DCA);
1-chloroethane; ethylbenzene and toluene.
As a result of a detailed analysis of the waste and material
handling practices at Chem-Solv, DNREC concluded that the
facility had other violations of Delaware's regulations governing
hazardous waste. Consequently, DNREC issued a Cessation of
Operation Order (Order) to Chem-Solv dated September 21, 1984.
The Order outlined DNREC' s belief that spillage of hazardous
wastes onto the ground had occurred during the fire on September
7, 1984, and at other times previous to that incident. DNREC
ordered Chem-Solv to halt all hazardous waste handling operations
with the exception of those associated with cleanup of the site.
In addition, the order required Chem-Solv to remove contaminated
soil from the site and to initiate a ground water monitoring
program. DNREC initiated a soil and ground water investigation .
after the owners of Chem-Solv failed to comply with the Order,
In August 1985, DNREC terminated Chem-Solv, Inc.'s interim status
under RCRA and denied Chem-Solv, Inc.'s request for a RCRA Part B
permit to store hazardous waste.
In 1985 DNREC removed a large portion of the drum storage pad and
excavated 1300 cubic yards of contaminated soil to the depth of
the water table. Figure 2 shows the approximate area of'
excavation. The soil was staged onsite for later remediation.
Subsequently, DNREC contracted with SMC Martin, Inc. (SMC
Martin) , an environmental consultant, to evaluate remedial
alternatives for onsite treatment of the excavated soil.
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SMC Martin conducted two initial rounds of soil sampling in May
1985. The sampling scheme was designed to determine the
following:

1. Whether any contaminated soil remained in the sidewalls
or floor of the excavation;

2. The range of concentration of contaminants in the soil
stockpile for the evaluation of feasible remedial
alternatives; and

3. Whether any compounds other than VOC's had contaminated
the soils.

SMC Martin collected soil samples from the stockpiled soils, and
from the floor and sidewalls of the pit, and analyzed them for
selected VOCs. Total VOC concentrations ranged from 0 ug/kg
(micrograms per kilogram) to 120 ug/kg in the aidewalls, 132
ug/kg to 3640 ug/kg in the floor, and 26 ug/kg to 244 ug/kg in
the stockpiled soils. VOC contamination consisted of TCE and
TCA.

Based on results from the May 1985 sampling, SMC Martin concluded
that soil shredding/aeration was the appropriate alternative for
remediation of the soil and issued a report entitled Evaluation
of Remedial Alternative for Soil and Croundwater Cleanup at the
Cham-Solv Solvent Racovarv Facility. Cheswold. Delaware, dated
May 18, 1985.
In August 1985, a second round of soil samples was collected from
the in-place soils adjacent to the stockpiled soils and analyzed
for VOCs and acid/base neutral organic compounds. No acid/base
neutral compounds were detected. VOC concentrations ranged from
1.9 to 31 ug/kg. Samples were also collected from the stockpiled
soils and analyzed for VOCs. Total VOC concentrations ranged
from 1.1 to 480 ug/kg. These results indicated that the
stockpiled soil contained significant levels of VOCs and that the
excavation had not extended to an adequate depth, although soil
was removed to the water table. Some minor VOC contamination
existed in the in-place joil.
The soil shredding process began on September 9, 1985 and
continued until November 7, 1985. The stockpiled soils were
repeatedly passed through the soil shredder equipment. Samples
of the soil wen taken before and after shredding and were
analyzed for VOC concentration, moisture content, grain size, and
pH. When analytical results indicated that additional passes of
the soil through the shredder did not result in any additional
reduction in VOCs, the soil was placed into the excavated pit and
compacted, otherwise, the soil was returned to the shredder for
another pass.
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SMC Martin published the findingn of the soil shredding operation
in a report entitled p«noval of Volatile Organic contaminants
from Soils at the Chem-Solv Solvent Recovery Facility. Cheswold,
Delawarer dated May 20, 1986.

DNREC also conducted an extensive investigation into ground water
contamination associated wi1;h the Chem-Solv facility. Between
September 1984 and June 1986, DNREC installed 43 monitoring wells
and 7 recovery wells on and around the site. Monitoring wells
were installed in the shallow and intermediate zones of the
Columbia Formation, that is, above and below the low permeability
silt layer which is found beneath the former Chem-Solv facility
and extends across Route 13. Samples of ground water from these
and domestic wells in the vicinity of Chem-Solv were collected
and analyzed for organic priority pollutants, primarily VOCs,
beginning in October 1984.
Early analytical data collected by DNREC indicated that ground
water contamination in the shallow aquifer consisted of VOCs,
primarily TCE and associated chlorinated hydrocarbons. Maximum
detected concentrations ranged from 2.8 ug/1 (micrograms per
liter) chlorobenzene to 130,000 ug/1 TCE. Other VOCa detected
and their maximum concentrations were as follows! benzene
(360 ug/1), chloroform (669 ug/1), 1,1-dichloroethane (1,1-DCA)
(U4 ug/1), 1,1-dichloroethylene (3,200 ug/1), 1,2-dichloroethane
(;i,2-DCA)(30 ug/1), trans-l,2-dichloroethylene (1,000 ug/1),
e':hylbenzene (1,100 ug/1), toluene (2,300 ug/1), TCA
(.,800 ug/1), m-xylene (250 ug/1), o-xylene (106 ug/1), and
p-xylene (ill ug/1). The inorganic element manganese was also
found at elevated levels.
Continued monitoring of ground water quality indicated that by
October 1985 the contaminant plume had migrated beyond the
property boundary to the eastern side of Route 13. Total VOC
levels in the median of Route 13 were as high as 418 ug/1 and TCE
was detected on the east side of Route 13 at a level of
approximately 200 ug/1.

Contaminant concentrations in the intermediate zone monitoring
wells never reached the high levels found in the shallow zone. .
The maximum detected VOC lavals in 'the intermediate zone
monitoring wells were 1.3 ug/1 chloroform, 1.2 ug/1 1,1-DCA,
38 ug/1 1,2-dichloropropane, 2.3 ug/1 toluene, 2.1 ug/1 TCA, and
3.4 ug/1 TCE.

information gathered during this early investigation allowed
DNREC tq assess the general hydogeologic conditions underlying
the site and to delineate the plume of VOC-contaminated ground
water. In April 1989, DNREC retained SMC Martin to evaluate
alternatives for ground water remediation at the sits. Because
of SMC Martin's findings, DNREC decided to implement a ground
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water treatment system that included a collection system and
treatment of the collected ground water by air stripping.
The ground water collection system became operational in December
1985. Seven recovery wells were installed onsite and were
designed to contain the major portion of the plume within a 150-
foot radius from the center of the system. Analytical results
were obtained for both the untreated and treated ground water.
In January 1986, total VOC levels were 37,946 ug/1 in the
untreated ground water and 3.5 ug/1 in the treated water. Total
VOC concentrations in the untreated ground water gradually
decreased to a low of 1.7 ug/1 in April 1988 and then increased
to levels ranging from 49.4 ug/1 in May 1988 to 173.2 ug/1 in
July 1988. Total VOC levels in the treated water ranged from not
detected to 10.5 ug/1.
In September 1988, the air stripping tower collapsed, collected
ground water was no longer discharged to the air stripper but
DNREC continued to discharge to the Kent County sewer system
until November 1988 when the ground water collection system was
shut down permanently. DNREC continues to conduct quarterly
monitoring of several domestic wells in the area. In 1987, DNREC
replaced one domestic well, the Gearhart well indicated on Figure , .
4 on ths east side of Route 13, after VOCs were detected in the •?..
well. The replacement well was drilled into a deeper
uncontaminated aquifer.
2.2 •p<oro«je»pt Activities - EPA initially proposed the chem- C ,
Solv site for inclusion on the National Priorities List (NPL) on |
January 22, 1987. Subsequently, procedural issues arose and new
technical information became available, resulting in EPA
reproposing the site on June 24, 1988. EPA placed the sits on
the NPL on August 30, 1990.
In December 1987, EPA issued Special Notice Letters to
approximately 30 potentially responsible parties (PRPs) inviting
them to perform the Remedial Investigation/Feasibility Study
(RI/FS) for the Chem-Solv site. In September 1988, DNREC, EPA
and 21 of the PRPs entered into an Administrative Order on ;
consent (AOC). Under ths AOC, the PRPs agreed to perform the .
RI/FS, with DNREC and EPA oversight, in accordance with CERCLA.
3.0 HIOmiQHTB OF COMMUNITY PARTICIPATION

Pursuant to CERCLA S 113(k)(2)(B)(i)-(v), the RI/FS reports and {
ths Proposed Plan for the Chem-Solv sits were released to the
public for comment on January 15, 1992. Thscs two documents were
made available to ths public in ths Administrative Record file
located at ths EPA Docket Room in Region Ill's Philadelphia
office, ths DNREC offics in Nsw Castle, DE, and at the William C.
Jason Library at Dslaware State College in Dover, DE. Ths notice
of availability of these documents was published in Ihfl

AR3I3833



Wilminoton Hews Journal and The Delaware state News on January
15, 1992. A public comment period on the documents was held from
January 15, 1992 to February 14, 1992. In addition, a public
meeting was held on February 6, 1992. At this meeting,
representatives from EPA and DNREC answered questions about
conditions at the site and the remedial alternatives under
consideration. A response to the comments received during the
public comment period, including those expressed verbally at the
public meeting, is included in the Responsivenesa summary, which
is part of this Record of Decision (ROD) . This ROD presents the
selected remedial action for the Chem-Solv, Inc. site in
Cheswold, Delaware, chosen in accordance with CERCLA and, to the
extent practicable, the National Oil and Hazardous Substances
Pollution Contingency Plan (NCP), 40 C.F.R. Part 300. The
decision for this site is based on the Administrative Record file
placed in the above-mentioned locations.
4.0 8COPB AMP P.OLH Of REMffDIM. ACTION

This ROD addresses ground water contamination in the Columbia
aquifer, the only media requiring remedial action at this site.
The remedial action objectives are to prevent exposure to the
contaminated ground water at the site and to restore the ground
water to its beneficial use. In the vicinity of this site, the
Columbia aquifer is a potentiel drinking water source.
9.0 SUMMARY Of BIT1 CHARACTERISTICS__.___.- _.

In accordance with the AOC signed in 1988, the PRPs performed a
RI/FS to assess the nature and extent of contamination of the
local ground water and the soil in and around the former
excavated area by site-related contaminants. The PRPs also
performed a risk assessment to evaluate ths risk to human health
and the environment from exposure to site contaminants.
The RI included soil, ground water, and stratigraphic
investigations. Ten soil borings were drilled within ths
boundary and around ths sdge of the former excavated area and 32
soil samples were collected to evaluate whether contamination
remained in these areas, soil samples wsrs analyzed for all
Target Compound List (TCL) and Target Analyte List (TALJ
parameters. Five stratigraphic borings were also drill"!
downgradient to determine the extent of ths silt layer which had
been identified directly beneath the facility. Seven additional
monitoring wells were installed. Ground watsr samplss were
collected from these wells and from ssvsn existing wells and
analyzed for all TCL/TAL parameters. Analytical data from thti
ground water sampling were evaluated to determine ths horizontal
and vertical extent of ground water contamination in both the
shallow and intermediate zones of ths Columbia aquifer.
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5.1 Boils - Low concentrations of organic compounds were
dstsctsd in onsits soils, generally at levels below or close to (">
the method quantitation limit (Figure 7). These compounds
included VOCs (TCE, chloroform, methylene chloride, toluene, and
xylane), semivolatile organics (benzoic acid, bis [2-ethyhexyl]
phthalate, butylbenzylphthalate, and iaophorone), and pesticides
(ODD, DDE, and DOT). Twenty inorganic elements were dstected in
onsits soils at background levels. Generally soils from within
the former excavated area had lower concentrations of both
organic and inorganic compounds than soils located outside the
former excavated area.
Results from soil samples collected within the boundary of the
former excavated area confirm that the DNREC soil remediation
program successfully removed VOCs from the soils. Toluene and
xylene were detected below method quantitation limits in only one
sample at estimated concentrations of 2 ug/kg and 3 ug/kg,
respectively. In addition, analytical results from sampling
locations around the former excavated area show maximum levels of
chloroform (15 ug/kg), methylene chloride (4 ug/kg), and TCE (5
ug/kg) at levels near the analytical detection limit and indicate
that the soil remediation program encompassed the entire source
area.
Some semivolatile organics were detected both within and outside
ths former excavated area at low concentrations. Comparison of
data obtainsd from sits background soils indicatss that ths ~
pesticidss detected in onsite soils are anthropogenic. These (̂
compounds probably resulted from previous pesticide use at the
adjacent open field. In addition, background data indicate that
the 20 inorganics dstected in onsite soils are generally within
background concentrations (Table 1). A slightly elevated lead
level in one onsite soil sample is likely attributable to the
fact that the sits is directly adjacent to Route 13.
5.2 around water - Figure 8 summarizes ths rslavant ground water
data collected during the RI. Wells 9A, 22A, 33A, 39A, 41A, MWS-
3-17, MWS-5-18, MHS-6-25, and MWS-7-25, drilled to depths of 25
feet or Isss, ars locatsd in ths shallow zons of ths Columbia
aquifer. Wells 9B, SB, MWI-1-43, MWI-4-40, and MWI-2-40 are
drilled in ths intermediate zons to depths of approximatsly 40
feet. Ground watsr flows to the northeast in both ths shallow
and intermediate zones. Wells 22A and MWI-1-43 ars located
upgradient of Chem-Solv and rsprsssnt background conditions.
Wells 9A, 9B, SB, and 33A ars locatsd within ths propsrty
boundary. Ths remainder of ths wells ars locatsd downgradient of
ths propsrty boundary in ths direction of ground watsr flow.
5.2.1 Shallow gone Investigation, - Eleven VOCs (acstons,
bsnzsns, 1,1-dichloroethana, cis-l,2-dichlorosthsns, 1,2-DCA,
msthylsns chlorids, tetrachloroethens (PCE), tolusns, TCA, TCE,
and total xylsnes) were found during the ground water
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investigation. Total VOC concentrations ranged from 5 ug/1 in
(•*> well MWS-5-18 to 563 ug/1 in well 33A to 921 ug/1>in well

MWS-7-25. Twelve VOC tentatively identified compounds (TICs)
were found in well 26A and well MWS-7-2B. Phenol was found in
one well at 9 ug/1. Eleven semivolatile TICs were detected in
three downgradient walls. No pesticides were found in any
sample.
Wells 33A and 26A showed the highest concentrations of site-
related contamination. TCE concentrations were highest in well
33A at 540 ug/1. Well 26A, located on the adjacent property just
north of Chem-Solv, was found to be contaminated with benzene,
toluene, and several VOC Tics. It is uncertain whether the
contamination in well 26A may be partially attributed to USTs or
the operation of a filling station on this property in the past;
however, well 26A is situated downgradient from the initial
source at Chem-Solv and certain compounds found in this well
(benzene, toluene, TCE, and 1,1-DCA) during and previous to the
RI have also been determined to be associated with Chem-Solv.
The contamination in well 26A will be addressed, therefore, by
the selected remedy for the Chem-Solv site.
Sources other than Chem-Solv are believed to be the cause of
contamination found just north of the intersection of Routes 13
and 42. VOC contamination found in MWS-7-25 has bean interpreted
to be representative of compounds found in the subsurface after
gasoline or other petroleum hydrocarbons are spilled. DNREC UST

: , files document that USTs were located at several former gasoline
stations located at this intersection and just west of Route 13
on Route 42, as discussed in Section 1.0. Some of these tanks
were known to have leaked in the past or were reported to be
cracked when removed from the ground. The contamination
associated with these suspected sources north of Route 42 is not
within the boundary of the contaminant plume associated with the
Chem-Solv site and therefore will not ba addressed as part of the
remedy for the site.
Inorganics detected at elevated levels in shallow ground water
samples include manganese and zinc. Elevated zinc levels were
found only in well 33A and ars believed to be caused by the
galvanized stssl casings of the recovery wells located in the
vicinity of well 33A. Thass recovery walls will bs removed
during the performance of the selected remedial action at the
site as sst forth in Ssction 9.0 of this document.
The highest concentrations of manganese, approximately 23,000
ug/1, were detected in well 26A. Elevated levels were also found
in wells further downgradient, but at comparatively lower levels
(1800 ug/1 at well 41A; 1300 ug/1 at well 39A). Mangansss
concsntrations in wells that wars sampled and located within the ...
Chem-Solv property boundary were only as high as 148 ug/1. V
Inorganic compounds, such as manganese, bscoms more soluble in
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water under anaerobic conditions. Low pH and dissolved oxygen
concentrations for well 26A indicate that these conditions exist (*")
in this location. The anaerobic conditions are believed to be >v
influenced by the natural degradation of the hydrocarbon
contaminants found in this wall. The dissolved manganese
consequently moves with ground water to the northeast resulting
in elevated levels of manganese in wells 39A and 41A.
5.2.2 Intermediate gone Investigation - Ground water data
collected from wells in the intermediate zone of the aquifer
indicate that impact to this zone has been limited by the
presence of the low permeability silt layer beneath the site.
However, some VOC contamination has occurred as indicated by low
levels of VOCs in the intermediate zone monitoring wells and
n.arby domestic wells (Figure 8).
Low concentrations of volatile and samivolatile organic compounds
ware found in the two wells located within the property boundary
and the upgradient well. TCE was detected in well SB at an
estimated concentration of 5 ug/1 and was not detected in well 9B
at the quantitation limit. Total semivolatile organic TICs ware
10 ug/1 in the upgradient wall (MWI-1-43), 103 ug/1 in well SB,
and 60 ug/1 in well 9B. No volatile organic TICs, semivolatile
organic compounds, or pesticides were detected in any ground
water sample. Elevated levels of mercury were found in well 9B;
however, further investigation revsaled that the majority of the
mercury exists in ths less toxic inorganic form and is not of —
concorn at ths concsntrations dstected. O
9.a.3 DoMeitio walls - DNREC has monitored several domestic
walls in the area periodically since 1984. Some of thess wells
ars screened in the water tabls aquifer, some are much deeper,
and many are of unknown depths. As mentioned in Section 2, one
well, ths Gearhart well located on the east side of Route 13 (see
Figure 4) was replaced in 1987 after becoming contaminated with
VOCa. Samples collected in March 1991 from the American Roofing,
new Gearhart, and Simon wells, the three wells located closest to
the Chem-Solv property, indicated little impact from the site
(Figure 8). The American Roofing well showed 1,2-DCA at 5 ug/1,
No other VOCs ware detected in the three wells. Manganssa and .
zinc ware not found at elevated levels. Mercury was not
detected.
In summary, soil sampling results indicats that ths soil
shredding operation conductsd by DNREC in 1985 was sufflcisnt to
remsdiats ths contamination in the source arsa. Very little
contamination of soil remains and is at such low levels that no
further action is warrantsd. No potential or current threat to
human health or the environment is prsssnted by ths onsits soils.
Ground watsr, howsvsr, remains contaminated with ssvsral VOCs,
primarily TCE and benzene, and the inorganic contaminant g
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manganese. Ths ground water contamination exists beneath the
(**»\ Cham-Solv property and extends laterally some distance to the

northeast in the direction of ground water flow to approximately
well 41A located on the east side of Route 13. The highest
concentrations of contaminants in the ground water have been
found in one monitoring well on the Chem-Solv property and in one
well on the adjacent property directly to the north. Vertically,
the contamination has been detected in the uppermost water table
aquifer beneath the site, the Columbia Formation, with the
majority present within the upper 20 feet, the shallow zone.
Very low concentrations of contaminants have been found at depths
of approximately 40-50 feet in monitoring wells and in some
domestic wells in the area. Based on the low concentrations of
contaminants that were detected relative to their solubilities in
water, EPA has determined that it is extremely unlikely that
densa nonaqueous phase liquids (DNAPLs) exist beneath the site.
6.0 ammABY OF BITB RISKS
A Risk Assessment was prepared by the PRPs to assess the
potential human health and environmental effects that may result
from exposure to contaminants from the site. The Risk Assessment
can be found in Section 5 of the Remedial Investigation Report.
BCM Engineers, Inc., November 1991. EPA subsequently modified
the human health risk assessment. All documentation is included
in the Administrative Record file for the site. The revisions
are included in the risk discussion presented in this section.
Based on the Risk Assessment, as modified by EPA, it has been
determined that actual or threatened releases of hazardous
substances from this site, if not addressed by implementing the
response action selected in this ROD, may present an imminent and
substantial endangerment to public health and welfare,
6.1 Huaan Health Assessment

6.1.1 Contaminant Identifieetien Information - No organic or
inorganic compounds ware determined to be of concern in soil
because the concentrations detected were in the range of
background concentrations which are not above acceptable health-
based levels, represented isolated events unrelated to previous.
site activities, or ware infrequently detected at low
concentrations. EPA consequently concluded that onsita soils do
not poss a human health or environmental threat. The remainder
of the risk aassssmsnt was not performed for soils bscauss no
contaminants of concsrn wsrs idsntified.
Contaminated ground watsr was ths only medium found to poss a
threat to human health or ths environment at the Chem-Solv sits.
Ths contaminants of concsrn for ground watsr listsd in Tabls 2
includs ssvsral VOCs detected during the RI and ons inorganic
contaminant, manganass, also detected during the RI. The
reasonabls maximum exposure (RME) values for ths contaminants of

12

AR3I3838



concsrn ars also listsd in Table 2. The RME represents the 95
percent upperbound confidence interval for the arithmetic mean.
It is a statistical estimate of the highest average concentration
predicted to occur in 95 out of 100 sets of samples. The RME is
used to account for the fact that the actual number of samples is
relatively small to accurately predict the average.
(.1.2 ftrpoiure Assessment - The exposure assessment determines
the pathways that may result in human exposure, the mass of
chemicals at ths point of exposure, and the concentration of each
chemical absorbed by the exposed individual on a daily basis
(chronic daily intake, GDI). Exposure pathways include all the
various ways in which humans coma in contact with the
contaminants of concern, either currently or at some time in the
future.
The only complete exposure pathway identified at the Chen-Solv
site is residential use of the ground water. Currently, ona
drinking water well is located within the property boundary and
several are located downgradient. Potential routes of exposure
include ingastion of ground water, inhalation of indoor air
containing VOCa, and dermal absorption during showering or
bathing.
The potential for contamination of homegrown fruits and
vegetables during watering and the release of contaminants to
surface water ware also considsrsd. Sines ths contaminants of
concsrn ars primarily VOCs which will volatilize during watering,
they have little to no potential for accumulation in homegrown
food.
The distance to the nearaat point of surface water discharge is
0.4 miles, and low concentrations of VOCs indicate that the
potential for elevated concentrations in this stream, the Alston
Branch of the Leipsio River, is highly unlikely. Nevertheless,
an exposure pathway quantified for dermal absorption during
showering o>; bathing can be used to ssmi-quantitativaly evaluate
exposurs in the strsam.
Exposurs durJng rscraational uss of ths strsam will be primarily
dermal, with occasional watting of'the handa, feet, and lower
lags of children. Ths uss of .the exposure pathway for dermal
absorption durim showering and bathing assumes daily contact
with ground watt, over ths sntirs body. If this pathway poses no
significant riak, sporadic dermal exposurs to watsr in the strsam
will pose svsn les i risk. In fact, as explained below, the
dermal absorption louts alons doss not poss an unacceptable risk.
Therefore, no advene health effects would be expected from uss
of ths strsam.
Ths objsotivs of th i exposurs assessmsnt is to determine how much
of the chemical is < ctually taksn into ths body (doss or GDI).
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Ths doss received daily is expressed as the milligrams of
contaminant par kilogram of body weight per day (ng/kg/day) . A
number of assumptions ars used to calculate the dose for each
identified expoaure pathway since it la seldom possible to
measure a specific dose. The assumptions used for this risk
assessment are presented in Table 3. Separate calculations were
performed for adults and children because children are considered
a more sensitive subpopulation.
The data for the ground water monitoring wells were evaluated to
determine which wells were most representative of the ground
water quality at the site. The data from these wells were then
combined to estimate concentrations in a hypothetical drinking
water well placed in the contaminated area. Data from the
intermediate and shallow zone wells SB, 26A, 33A, and 39A were
combined to simulate ground water use in the area. Area drinking
water wells are generally installed at depths greater than 100
feet; however, the high porosity of the soil and the absence of a
true confining layer in all areas suggests that water from the
shallow zone is likely to be included in the recharge for the
intermediate zone walls. In this way, human exposure to water
from the shallow aquifer may occur.
(.1.3 Toaioitv Assessment - cancer potency factors (CPFs) , also w.y i
known as slope factors, have been developed by EPA's Carcinogenic | '' ' . |
Assessment Group for estimating excess lifetime cancer risks r
associated with exposure to potentially carcinogenic chemicals.
CPFs for contaminants of concern which contribute to the
carcinogenic risk are presented in Table 4. CPFs, which are
expressed in units of (mg/kg/dny)"1, are multiplied by the
estimated chronic daily intake (GDI) of a potential carcinogen,
in mg/kg/day, to provide an upper-bound estimate of the excess
lifetime cancer risk associated with exposure at that intake
level. The term "upper bound" reflects the conservative estimate
of the risks calculated from the CPF. Use of this approach makes
underestimation of the actual cancer risk highly unlikely.
Cancer potency factora are derived from the results of human
epidemiological studies or chronic animal bioasaays to which
animal-to-hunan extrapolation and uncertainty factors have been
applied.
The weight of evidence, also presented in Table 4, reflects the
degree of confidence in the data used to determine that the
chemical is a human carcinogen. EPA toxicologists recognize that
ths risks associatsd with a known human carcinogen, based on
epidemiological studiss, should be evaluated differently from
thoss of a chemical that causss tumor production in a limited
number of laboratory animals. Each carcinogen ia assigned to a
group according to ths quality and quantity of evidence Tur
carcinogsnicity in humans and animals. Ths dsfinitions for ths
groups ars presented in Table 5.
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The potential for adverse noncarcinogenic health effects is
estimated with a toxicity value known as a rsference dose (RfD)
RfDs ars associated with adverse health effects, which are also
referred to as toxicity end points. The RfDs and toxicity
endpoints for ths contaminants of concern are listed in Table 6.
The model to determine RfDs from the doss-response assessment
assumes that there is a concentration for noncarcinogana below
which there is little potential for adverse health effects over a,
lifetime of exposure. The RfD is designed to represent this
threshold leve*
The RfD is calculated from the highest chronic exposure level
that did not cause adverse effects (the no-observed-adverse-
effect level, or NOAEL) in animals. The NOAEL is divided by a
factor to account for any uncertainty such as using data on
animals to predict effects on humans and an allowance for
sensitive individuals. Uncertainty factors range from 1 to
10,000, based on the confidence level associated with the data.
The resulting RfD (mg/kg body weight/day) is used to quantify the
risk.
(.1.4 Risk characterisation - The risk characterization
combines the doss with ths toxicity valus to astimats a numerical
value for the risk. There are several differencea between the
approach used to describe risk for carcinogens (cancar risk) and
for noncarcinogans (hazard index, HI).
6.1.4.1 carcinogenic Risks - Excess lifetime carcinogenic risk
is calculated by multiplying the dose (GDI) times ths slops
factor. These risks ars probabilities that are generally
expressed in scientific notation (e.g., 1 x 10~6). An excess
lifetime carcinogenic riak of 1 x 10"6 indicates that, as a
plausible upper bound, an individual has a one in one million
chance of developing cancer as a result of site-related exposure
to a carcinogen over a 70 ysar lifetime under the specific
exposure conditions at a sits. Carcinogenic risk estimates for
the same chemical in different exposure pathways are added
together. Also, carcinogenic risks for different chemicals ars
addsd together to determine the riak associated with the exposure
pathway for all the chemicals.
EPA haa not established an intake level below which no adverse
carcinogenic effects would be expected to occur. Inataad, in the
NCP, EPA has identified a rangs of accsptabls carcinogenic risks
of 1 x 10~6 to 1 x 10"* for Superfund sites. This means that
targst risk levels are between an upper limit of l in 10,000
probability of excess cancsr incidence to a lowsr limit of 1 in
1,000,000.
Table 7 prsssnts carcinogenic risk values for each exposure
pathway and for each contaminant in each pathway. The total
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r-^ majority of risk is attributed to TCE and benzene, 2 x 10"5 for ; .,>,
each. Total carcinogenic risk for the inhalation pathway is also
5 x 10"s with TCE and benzene contributing the greatest risk at 'V*
3 x 10'5 and 2 x 10"5, respectively. Dermal absorption presents .'v
a total carcinogenic risk of 8 x 10 , an order of magnitude ',•;•'•
lower than ingestion and inhalation. Total carcinogenic risk for ','••>
all pathways is 1.1 x 10"4 which exceeds the upper bound (1 x 10' ^
4) of EPA's target risk range. !„,
(.1.4.2 Noncereinegenio Risks - Potential concern for !!';
noncarcinogenic effects of a single contaminant in a single
medium is expressed as the hazard quotient (HQ) (or the ratio of >,'
the estimated intake derived from the contaminant concentration
in a given medium to the contaminant's reference dose). By
adding the HQs for all contaminants within a medium or across all
media to which a given population may reasonably be exposed, the
Hazard Index (HI) can be generated. The HI provides a useful
reference point for gauging the potential significance of
multiple contaminant exposures within a single medium or across
media. HI values leas than 1.0 indicate that lifetime exposure
has limited potential for cauaing an adverse effect in sensitive
populations. HI values greater than l.o show that acceptsbls ;-,.
exposure levels have been exceeded. ($'•

Table 8 presents the noncarcinogenic risks presented by each
exposure pathway and contaminant. Separata calculations are

i '"] performed for adults and children because children are considered
to be a more sensitive subpopulation. The HI values exceeded 1.0
for ingestion of ground water for both adults (4.0) and children
(11.0). With an HQ of 4.0, manganese is the contaminant driving
the risk for this pathway. The remainder of the contaminants
present HQs well below 1.0 and contribute insignificant risk.
For the inhalation and dermal absorption pathways the HQ values
do not exceed 1.0 for either adults or children, indicating that
the potential for adverse health effects from inhalation or
dermal absorption is not expected. The HQ for adults for the
inhalation pathway is 2 x 10"2 and the HQ for children is
5 x 10~2. For the dermal absorption pathway, the HQ for adults
is S x 10'3 and the HQ for children' is 7 x 10~3. The total HI
for all three pathways for adults is 4.0 and for children is
11.0, both of which exceed the acceptable HI of 1.0.
(•2 BnvirenMentel Risk Assessment - The environmental risk
assaaamant performed for the Chem-Solv site found no unacceptable
risks to the environment. There are no contaminants in ths soils
at significant concsntrations above background. Ths contaminants
of concsrn in ground water were evaluated for potential impacts
on aquatic lifs at ths point of discharge into the nsarsst
surface watsr, ths Alston Branch of ths Leipsic Rivsr (Figure 1).
Tha evaluation compared the calculated concentrations at ths
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point of release with water quality guidelines (Table 9). All
predicted concentrations based on the RME concentrations for each
contaminant ars below chronic toxicity guidelines indicating that
there is little to no potential for impact on aquatic life at the
discharge point.
No critical habitats, endangered species or habitats of
endangered species have been identified in the area. The Chem-
Solv property is vegetated with perennial plants (e.g., clover, .
cow vetch, fleabane, plantain, ironweed, and several perennial
grasses) . In the area where soil excavation and remediation took
place, a depression exists where water accumulates after
precipitation. This area is vegetated with some of the same
plants but many of the predominant planta found on the rest of
the property cannot tolerate such wet conditions.
(.3 Remedial Action ofrteetivas and Cleanup Level*

The human health risk assessment indicates that the carcinogenic
risk (1.1 x 10'4) and the noncarcinogenic risks (Hazard index of
4.0 for adults, 11.0 for children) associated with the site
exceed acceptable levels and therefore warrant remedial action to
clean up ground water at the site. Remedial action objectives
and ground water cleanup levels must therefore be established.
The remedial action objectivea for the site are to restore the
ground water to its beneficial use aa a potential drinking water ^
source and to prevent exposure to the contaminated ground water (_,
until the restoration is complete. Cleanup levels for the
contaminanta of concern are listed in Table 10. In accordance
with S 300.430(e)(2)(i) of the NCP, 40 C.F.R. S 300.430
(e)(2)(i), the non-zero Maximum Contaminant Level Goals (MCLGs)
and, where the MCLG is zero, Maximum Contaminant Levels (MCLs)
developed under the Safe Drinking Water Act are the appropriate
cleanup levels for the majority of the contaminants. For acetone
and manganese, risk-based cleanup levels were developed because
MCLs do not axiat. The cleanup level for manganese is baaed on
the No Observed Adverse Effect Level (NOAEL) and consideration
that manganese might be consumed from sources other than water.
The cleanup level for acetone ia a Drinking Water Equivalent
Level calculated using ths Reference Doss (RfD) .
7.0 DBBCR1PKOM Of ALTBRMATIYBB

From ths rssults of ths Rsmsdial invaatigation (RI) and the Riak
Assessment, it has bean determined that only one medium of
concern exiats at the aita. This has been identified as ths
ground water in the Columbia aquifer which has been contaminated
by VOCs and manganese.
The NCP requires that the alternative chosen to clean up a
hazardous wasts sits msat nine criteria. The alternative must
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protect human health and the environment, be cost effective, and
meet the requirements of environmental regulations. Permanent
solutions to contamination problems should be developed wherever
possible. The solutions should reduce the volume, toxicity, or
mobility of the contaminants. Emphasis is also placed on
treating the wastes at the site, whenever this is possible, and
on applying innovativa technologies to clean up the contaminants.
The FS evaluated a variety of technologies to see which were
appropriate for addressing the contamination at this site. The
technologies determined to be most appropriate were developed
into remedial alternatives. These alternatives are presented and
discussed below. All costs and implementation timeframes
provided for the alternatives below are estimates and should be
used for comparative purposes only.
COMMON BLEMBNTBt

The alternatives considered for the site include several common
elements. First, all alternatives include a monitoring program
for evaluation of ground water quality. The FS assuaed that
monitoring would include sampling of onaite and offsita
monitoring walla and residential wells immediately downgradient
of the Chem-Solv property, that the analyses would include VOCs
and matala, and that approximately eight wells would be sampled
for monitoring purposes. The monitoring costs associated with
each alternative are baaed on these assumptions. Final
determination of the specific number and location of walls, the
frequency of sampling, and the analytical parameters and methods
to be included in the monitoring program during implementation of
the selected remedy will be made by EPA during the remedial
design for the site.
Second, all alternatives include removal of seven existing
recovery wells located on the Chem-Solv property. These wells
are constructed of galvanized steel which is believed to be
contributing to levels of zinc above background in the immediate
vicinity of the ground water collection system installed by DNREC
in 1985. Since the collection system is no longer operable, the
recovery wells will be removed. Abandonment of these wells will
be performed in accordance with the Delaware Regulations
Governing the Construction of Water Wells, Title 7, Delaware
Coda, Chapter 60, S 6010.
Third, Alternatives 2 through 5 include a ground water
restriction zone to be instituted and enforced by DNREC. This
institutional control would reatrict future installation of
residential walla in the Columbia aquifer in the contaminated
area and an *r:.ropriate buffer zone until cleanup levels are
achieved. Alternatives 3 through 5 also include proviaiona for
an alternate water supply to existing uaara should ground water
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monitoring indicate that contaminants are preaant in a wall at
concentrations exceeding cleanup levels. .
Five alternatives were evaluated to deal with the risks posed by
current and/or future ground water contamination. Alternative l
is considered no action because no active remediation would be
conducted. Alternatives 2 and 3 are considered limited action
since they include institutional controls or, in the case of
Alternative 3, an alternate water supply. Alternatives 4 and 5
offer two approaches to active remediation of the contaminated
ground water.
Cost figures include capital costs, annual operation and
maintenance (0 ( M) and present worth costs for each alternative.
An interest rate of 10 percent before taxes and after inflation
was assumed for the present worth analysis. The following is a
brief summary of each of the alternatives evaluated for the site:
Alternative it No Action, ground water Monitoring

capital Coats: $13,500
Annual 0 6 M: $25,000 - $81,000
Preaent Worth: $389,000

The NCP requires that the "no action" alternative be evaluated at
every site to establish a baseline for comparison. Under this
alternative, no further action would be taken to remediate the
ground water contamination or to prevent exposure to the ground
water either from existing residential wells or from residential
wells which might be installed in the future. This would allow
the continued migration of contamination in the ground water,
reaulting in additional exposure of individuala to contaminants
exceeding cleanup levels.
The monitoring program discussed above would be included to
monitor ground water quality while the contamination is rsduced
to cleanup lavals by natural attenuation. Natural attenuation is
a combination of procaasss, auch aa biodegradation, dilution, and
diaparaion that occurs within ths aquifer and is sstimatad to
take approximately 14 years. This estimate is based on
concentrationa of TCE and benzene in ground water being reduced
to MCLs. The assumption has been made that if the VOCs ars
removed, the conditions causing the manganese to become soluble
would be eliminated thus reducing the elevated manganese
concentrations.
Ths costs listsd abovs ars based on quarterly monitoring for the
first 2 years, semiannual monitoring for the next 5 years, and
annual monitoring thereafter. Annual monitoring would continue
for 3 yaara after reaching the cleanup lavals. Ths rangu in OtM
costs rsflscts ths rangs in ths frequency of monitoring. In
accordance with EPA guidance set forth in "Structure and
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is!Components of Fiva-Year Reviews," May 23, 1991, OSWER Directive p

9355.7-02, a policy review of the remedial action .would be t>%
conducted not less than every 5 years from the initiation of such if 1<
remedial action to interpret the ground water data and to monitor j!$S,
the progress of natural attenuation. After review of the hj'iV
monitoring data, the scope of the monitoring program would be )>,:?•/
adjusted if determined necessary by EPA. This alternative is ::•;•'"
considered to be easily implementable,

Alternstivs 2: around Nster Monitoring, around Water Restriction
Zons

Capital Cost: $18,500
Annual 0 & M: $25,000 - $81,000
Present Worth: $391,000

As with Alternative l, this alternative includes no action to
remediate the ground water contamination or to prevent exposure
to contaminated ground water from existing residential wells.
Ground water contamination would continue to exceed cleanup
levels and would continue to migrate downgradient. A ground
water monitoring program would be implemented as discussed in
Alternative 1. Alternative 2 would provide increased protection
of human health compared with Alternative l because it would use
institutional controla to reduce the potential for exposure to
contaminated ground water for future users.
This alternative varies from Alternative 1 in that it provides a
certain level of protection by restricting ground water use for
future users by using institutional controls. In this case,
DNREC would institute a ground water restriction zone to restrict
future installation of residential wells in the contaminated area
until contamination has naturally attenuated to cleanup levels in
approximately 14 years. DNREC has administrative programs to
support these restrictions, including well permitting, licensing
of drillers, and water allocation permitting, All wells must be
permitted by DNREC before installation. Notifications would also
be placed on the deeds of all properties located in the
reatriction zone indicating that the property is located within
the boundary of a ground water restriction zone. The exact
location and extant of the restriction zone would be determined
by EPA and DNREC during the remedial design for the site.
As with Alternative 1, policy raviewa would be performed in
accordance with EPA guidance aat forth in "Structure and
Components of Fiva-Year Reviews," May 23, 1991, OSWER Directive
9355.7-02 no less often than every five years from initiation of
the remedial action to interpret the ground water data and to
monitor the progress of natural attenuation. The implementation
of deed restrictions would depend on ths coopsration of property
owners. This option is considsrsd to bs administratively
feasibls for implementation in a fairly short time frame.
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Alternative >i around Water Monitoring, around Water Restriction
lone, Alternate water Bupply

capital Costs: $30,500 - $34,500
Annual 0 & M: $25,000 - $84,000
Present Worth: $410,000 - $431,000

In addition to ground water monitoring and the ground water
restriction zone discussed in Alternatives 1 and 2, Alternative 3.
would provide an alternate water supply to residences where
ground water monitoring indicates that cleanup levels are
exceeded. The alternate water supply would consist of well head
treatment at the affected well or replacement of the affected
well with a deeper well drilled into an uncontaminated aquifer.
Both existing and future ground water uses would be protected
with Alternative 3, though no active remediation of the
contaminated ground water would be conducted. Cleanup levels in
the aquifer would be reached through natural attenuation. Ground
water contamination would continue to migrate and axcaedancas of
cleanup levels in the aquifer would go unaddrassed.
The type of well head treatment system to be uaad would depend on
the contaminants found during monitoring. Zeolite filters
installed on supply linss would remove inorganic compounds,
including manganese, from the household supplies. Carbon
adsorption unite would than be placet/, in aeries after the zeolite
filters to remove VOCa. Ultraviolet treatment would be used to
control bacterial growth in ths carbon units. Ths objective of
ths wsll hsad treatment systems would be to reduce ths
concentration of contaminants to olsanup levels (Table 10). EPA
would approve the exact configuration of the well head treatment
system during the remedial design.
Any residuals from the treatment unit in the form of spent carbon
or filtration media would-be handled and diaposed of offsita in
accordance with the requirements of Delaware Regulations
Governing Hazardous Wasts, Parts 262-264 (40 C.F.R. Parts 262-
264) and the land disposal restrictions in 40 C.F.R. Part 268,
and transported in accordance with United Statss Department of .
Transportation (DOT) regulations, 49 C.F.R. Parts 107 and 171.1-
172.604.

Wells now in use, if found to be contaminated, could alao be
replaced with wells scrssnad in deeper uncontaminated aquifers
thus prsvsnting ths use of the shallow contaminated aquifer. Two
aquifers, the choswold and Fradsrioa, could adequately supply the
nssds of area rasidsnts. The Cheswold aquifer is locatsd 60 to
100 fsst below ground surface. Although the Columbia, the
uppermost aquifer beneath the aite, providea recharge to the
lower aquifers, the levels of contaminants at 60 to 100 feet
would not be expected to exceed cleanup levels. Wells would be
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installed in accordance with Delaware Regulations Governing the
P) Construction of Watsr Wells, Title 7, Delaware Code, chapter 60,

S 6010.
The final decision as to which option would be implemented, well
head treatment or well replacement, would be made by DNREC and
EPA. Cooperation from property owners would be necessary to
accommodate installation and maintenance of well head treatment
systems or installation of new wells. Again, the alternate water1
supply contingency would be in effect until cleanup levels have
been achieved through natural attenuation, which is expected to
take approximately 14 years.
The cost estimates listed above reflect the range in costs for
the alternate water supply options. The FS assumed that an
alternate water supply might be provided at two residences
immediately downgradient of the Chem-Solv property. The actual
number of walls which might be affected may differ from this
estimate.
Both well head treatment and well replacement are considered
administratively feasible. Well head treatment has been used at
other sites and is proven effective. Both options would require
the cooperation of the affected property owners. Well
installation would also require approval from DNREC. As
discussed in Alternatives 1 and 2 above, policy reviews of the
remedial action would be conducted no leaa often than every five
yeara from the initiation of the remedial action in accordance
with EPA guidance set forth in "Structure and Components of Five-
year Reviews," May 23, 1991, OSWER Directive 9355.7-02.

Alternative 4: around Water Monitoring, around water Restriction
Zons, Altsrnata water supply, around Water
collection, Discharge to POTW

Capital Costs: $110,000 - $234,000
Annual OtM: $57,000 - $148,000
Present Worth: $660,000 - $686,000

Alternative 4 is essentially Alternative 3 with active
remediation incorporated to remove contaminanta from the affected
aquifer. In addition to the ground water monitoring program
discussed in Alternative 1, the ground water restriction zone
discussed in Alternative 2, and the alternate water uupply
discussed in Alternative 3, Alternative 4 would include ground
watsr collection from ths aquifer. An estimated 8 rscovsry wells
would be installed onsits to capturs ths contaminated ground
watsr in ths Columbia aquifer. The volume of the contaminated
ground water has been estimatsd at approximately 58,500 cubic
feat. Ths collected ground water would than be discharged to the
Kent county Publicly Owned Treatment Works (POTW) via a Cheswold
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District sanitary sewer located onsite. Treatment of the
discharged water would be carried out at the POTW.
The pumping rate could vary depending on discharge limitations.
The Kent County Engineering Office has indicated that proposed
regulations could limit discharge to 5 gallons per minute (gpm) ':>•.',
but that variances from these limits may be available on a case- :-
by-case basis. Estimates for cost and length of time needed for Y1.
remediation were calculated for pumping rates of 5 gpm and 20 %
gpm. At 5 gpm, cleanup levels would be reached in an estimated 8 ',':
years. At 20 gpm, cleanup levels would be reached in an "'.•:
estimated 2 years. The range in costs listed above reflects the '
difference in the length of time that pumping would be required
at the different pumping rates. Also reflected in the cost range
is the difference in the impact fee charged by the POTW at
different pumping rates.
The discharge of collected ground water would be carried out in
accordance with the General Pretreatment Regulations for
discharge to POTWs, 40 C.F.R. Part 403, and any local
pretreatment standards established by the Kent County POTW. The
Kent County Engineering Office has indicated that collected
ground water from the Chem-Solv site could most likely be
discharged directly to the POTW without pretreatment because of .,.,;
the low levels of contaminants. ;:''
The ground water monitoring program proposed in the FS for 8 x~,
years of active remediation would include quarterly monitoring L/ '
for 2 yeara, semiannual monitoring for the next 5 years, and [
annual monitoring for 4 years thereafter. For a two year '
treatment program, monitoring would be performed quarterly for 2
years and semiannually for the next 3 years, costs listed above
are based on these proposals. Actual monitoring program
specifics will be determined by EPA during the remedial design.
Installation of new recovery wells is easily implsmsntabls i
because of information generated during installation of the DNREC 1
collection system. A connection to the sanitary sewer system is I
readily available. Obtaining final approval from the Kent County j
POTW to accept the discharge from the site could pose a future . ;
problem for implementation of Alternative 4. Kent County has |
expressed some concsrn with accepting discharge from the Cham- i
Solv site because of capacity problems at the treatment facility.
As discussed in Section 5,2.1, the contamination at well 26A may
be influenced by both Chem-Solv releaaas and sources (e.g.,
former USTs) on ths propsrty on which wsll 26A is located. Since
wall 26A ia located downgradient to Chem-Solv and the
contaminants found there can be partially attributed to Chem-
Solv, this arsa is included in ths remedial action for the Chem-
Solv aite. One concern with pumping and collection of ground
water is that if sources remain on the adjacent property, then
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bsnzsne and manganese concentrations could increase in the ground
.uv water aa a result of pumping. EPA anticipates, however, that
' ' during the remedial action, both benzene and manganese will be

remediated to cleanup levels. Policy reviews would be conducted
in accordance with EPA guidance set forth in "structure and
Components of Five-Year Reviews," May 23, 1991, OSWER Directive
9355.7-02 no less often than every 5 years from initiation of the
remedial action to evaluate the performance of the remedial
action. The possibility of other sources of contamination
remaining on the adjacent property and the influence of those
sources on the probability of achieving the cleanup levels for
the site would be evaluated at that time.

Some uncertainty also exists as to whether ground water
collection will significantly reduce the concentrations of
contaminants in the ground water. Increased flow velocities
caused by pumping may not allow enough time for contaminants in
ground water and soil in the saturated zone to reach equilibrium,
hence the desorption of contaminants from the aquifer soils may
be the rate-limiting step in contaminant removal from the
aquifer. In ord«!i to overcome this potential problem, pulsed
pumping might have to be employed to allow for equilibrium
conditions between contaminants in ground water and soil to be
reached to more effectively remove the contaminants in the ground «•
water. Aquifer testa would need to be performed during remedial ••''••
design, and poaaibly during the remedial action, to optimize
recovery of contaminants with a pulsed pumping system. The

, pumping rates and other operational considsrations associated
with ths ground watsr collection system would be determined by
EPA during the remedial design.
Alternative 5: around Water Monitoring, around Water Restriction

zone, Alternate water supply, around water
Collection, onsite Treatment, Discharge to Local
Surface Water

capital cost: $181,000 - $185,000
Annual O&M: $148,000 - $189,000
Present Worth: $687,000 - $688,000.

Like Alternative 4, Alternative 5 inoludea the ground water
monitoring program, ground water restriction zone, alternate
water supply, and active remediation of contaminated ground water
by collection via a series of recovery wells. In this cass
howsvsr, rather than discharging to the POTW, collected ground
water would be treated onsits to meet cleanup levels. Collected
ground water would then be dischargsd to local surface water by
way of a storm sswsr located about tan fsst south of the Chem-
Solv propsrty line. A discharge pipeline would be constructed to
connect ths onsits trsatment system to the storm sewer system.
Ths pumping rate developed in the FS was 20 gpm which was
projscted to result in rsaching cleanup levels in 2 ysars.
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The onsite treatment system would consist of filtration and air
stripping of ground water in order to remove both ,VOCs and
manganese. Water from the collection system wells would be piped
to a storage/equalization tank for holding before treatment.
Manganese would be removed by filtration. A treatability study
would be performed before final design of the treatment system to
determine whether permanganate pretreatment is required for
manganese precipitation in addition to filtration. The exact
process design to implement this alternative would be determined
by EPA after the treatability study and an aquifer test were
conducted during the remedial design phase. The aquifer test
would be performed before design of the treatment system to '
verify that the projected removal rates and discharge standards :•
could be achieved,

Effluent from the manganese removal process would enter an air
stripping column for removal of VOCs. Treated ground water would
be discharged to a storage tank where it would be collected and
sampled before discharge to a nearby storm sewer for transport to
the Alston Branch of the Leipsic River.

Discharge of treated water to local surface water would meet the
substantive requirements of the National Pollutant Discharge
Elimination System (NPDES) program, 40 C.F.R. Part 403, and would ,%';
comply with federal and state water quality regulations including ."
clean Water Act Water Quality criteria for Protection of Human
Health and Ambient Water Quality Criteria for Protection of
Aquatic Life, 33 U.S.C. S 1314(a)(l), Delaware Water Quality Q
Standards, stream Quality Standard 10, and Delaware Surface Water
Quality Standards of February 1990, S 9.3(a)(i) and S 9.3(b)(i).
Discharge would also comply with the Delaware Wetlands Act of
1973, Title 7, Delaware Code, Chapter 66, S 6607 and 40 C.F.R.,
Part 6, Appendix A.
The collection, treatment, and discharge facilities would be i
sited in compliance with all location-specific ARARs including i
the Archaeological and Historic Preservation Act of 1974, 16 >
U.S.C. S 469 and the National Historic Preservation Act of 1986, !
16 U.S.C. S470. The design, construction and operation of the !
collection, treatment, and discharge systems would comply with
RCRA requirements sst forth in ths Delaware Regulations Govsrning
Hazardous Wasts, Parts 262-264 (40 C.F.R. Parts 262-264).
offsits transport and disposal of treatment rssiduals would be
performed in compliance with RCRA regulations govsrning ths
handling of hazardous wastss, Delaware Regulations Govsrning
Hazardous Waate, Parts 262-264 (40 C.F.R. Parts 262-264), Land
Disposal Rsstrictions, 40 C.F.R. Part 268, and DOT regulations
for transport of hazardous matsrials, 49 C.F.R. Parts 107 and
171.1-172.604.
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VOC smissions from ths air stripper ars estimated at 0.05
pounds/day. This estimate is based on maximum concentrations of
VOCs found in ground water during the RI and a pumping rate of 20
gpm. Actual emissions from the air stripper would be determined
during design and implementation of the remedial action and would
comply with all state and federal regulations. The major
regulations and guidelines include the following: National
Ambient Air Quality Standards (NAAQS), 40 C.F.R. Part 50;
National Emissions Standards for Hazardous Air Pollutants
(NESHAPS), 40 C.F.R. Part 61; and Delaware Regulations Governing
the Control of Air Pollution, 7 Delaware code, chapter 60, S
6003, Reg 2, S 2.4. In addition, emissions from the air stripper
would comply with EPA policy for control of air emissions from
Superfund sites contained in OSWER Directive 9355.0-28 entitled
"Control of Air Emissions from Superfund Air Strippers at
Superfund Ground Water Sites," June 15, 1989.

Emissions would also be controlled so as not to pose a
carcinogenic risk to human health greater than 1 x 10'4. A risk
assessment for the treatment system would be performed to
calculate the risk presented by the emissions of VOCs. Emission
controls would be implemented if this value were to be exceeded.
Costs for such emissions controls were not included in the cost
figures listed above for this alternative.
The treatment technologies for this alternative have proven
effective for the contaminants of concern at this site and are
commercially available. The treatment system could be easily
designed and implemented, as could the collection system.
Discharge of treated effluent to surface water would require
approval by DNREC. Operation and maintenance of the collection
and treatment systems would be conducted until monitoring
indicates that cleanup levels have been achieved throughout the
contaminated area.
Costs listed abovs include quarterly monitoring for 2 years, ths
estimated length of active remediation, and semiannual monitoring
for 3 years thereafter. Uncertainties regarding capture of
contamination from possible offsits sources by the collection
system and ths probability of ths system significantly reducing.
contaminant concentrations discussed in Altsrnativa 4 also apply
to this alternative. Policy reviews of ths remedial action would
be conductsd no Isss often than every five years in accordance
with EPA guidance aat forth in "Structure and Components of Fiva-
Year Reviews," May 33, 1991, OSWER Directive 9355.7-02.
B.O amOttBT Of COMPARATIVE- ANALYSIS Of ALTERNATIVES

Ths fivs remedial action alt .'natives described abovs wsrs
compared against ths nine evaluation criteria sst forth in ths
NCP, 40 C.F.R. S 300.430(e)(9). These nine evaluation criteria
can be categorized into three groups: threshold criteria,
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primary balancing criteria, and modifying criteria. The criteria .-.
associatsd with each category are as follows: . CJ

THRESHOLD CRITERIA

t Overall protection of human health and the
environment

• Compliance with applicable or relevant and appropriate
requirements (ARARS)

PRIMARY BALANCING CRITERIA_ _. m̂m̂ r-.- ——,--

Long-term effectiveness
Reduction of toxicity, mobility, or volume through
treatment
Short-term effectiveness
Implementability
Cost

MODIPYINC CRITERIA

e Community acceptance
• Support agency acceptance

Theaa evaluation criteria relate directly to requirements in
$ 121 of CERCLA, 42 U.S.C. S 9621, which determine the overall
feasibility and acceptability of the remedy, Threshold criteria r*
must be satisfied in ordsr for a remedy to be eligible for ^
selection, Primary balancing criteria are used to weigh major
trade-offs between remedies. Support agency and community
accsptancs are modifying criteria formally taken into account
after public comment is received on the Proposed Plan.
The following discussion summarizes the evaluation of the five
remedial altarnativea developed for the Chem-Solv site against
the nine evaluation criteria.
8.1 overall Protection of Human Health and the Environment

A primary requirement of CERCLA is that the selected remedial •
action be protective of human health and the environment. A
remedy is protsctivs if ih rsducss current and potsntial risks to
accsptabla levels under the established risk range possd by each
exposure pathway at the aite. Because no environmental risks
wars idsntifisd at this sits, this ssction will be limited to
discussing protection of human health only.
Of the fivs alternatives svaluatad, Alternatives 4 and S provide
the greataat overall protection of human health. Through the use
of institutional controla, a ground water restriction zons and
deed restrictions, sxposurs to contaminated ground water ia
eliminated by restricting future installation of residential
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walls in ths contaminated area. Ths contingency for an alternate
water supply also provides protection for current .users in the
area by providing wall head treatment to reduce contaminant
concentrationa to cleanup levels or by installation of a new well
into an uncontaminated aquifer if necessary, in addition, active
collection and treatment of contaminated ground water prevents
further migration of the contaminant plume, thus reducing the
possibility of exposure to additional residents further
downgradient. Alternative 5, however, may pose an additional
risk to nearby residents by way of air emissions of VOCs from the
onsite air stripper. If determined by EPA to be necessary,
emission controls would be implemented to minimize the risk.
As with Alternatives 4 and 5, Alternative 3 is protective of
current and future users of ground water in the known area of
contamination; however, since no active collection is employed in
Alternative 3 to prevent further migration of contaminated ground
water, future exposure to residents further downgradient is not
eliminated. Alternative 3 therefore does not provide the same
level of protection as Alternatives 4 and S.
Neither Alternative 1 nor Alternative 2 is protective of human
health. Alternative 1 does nothing to reduce or eliminate
exposure for current or future users of ground water and allows
continusd migration of contamination. Alternative 2 provides
protection for future users through ths institution of a ground
water restriction zons but doss not provids a contingency for an
alternate water supply for currsnt ussrs whose wells may become
contaminated during the time required for natural attenuation to
achieve cleanup levels. Since both of these altsrnativss fail to
msst ths threshold criterion of overall protection of human
health, they will not be discussed further in this section.
8. a compliance with ARARs

This critsrion addresses whether a ramudy will meat all of the
applicable or relevant and appropriate requirements (ARARs) of
other federal and state environmental laws and/or providss
grounds for invoking a waiver. Table 11 summarizes the ARARs for
the site.
Alternatives 3, 4 and 5 would. comply with all ARARs associated
with drinking watsr standards (MCLs and non-zaro MCLGs) , of f site
disposal of treatment wastes from wall head treatment, and
Delaware Regulations Governing the construction of Water Wells.
Pretreatment requirements for dischargs to ths POTW would also be
met for Alternative 4. Additional ARARs associated with
Alternative 5 which would be complied with include federal and
atate requirements pertaining to point aourcs dischargs to
surface watsr including sfflusnt limitations based on stats water
quality standards and federal ambient water quality criteria.
Altsrnativs 5 would also meet ARARs for design construction and
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operation of the onsita treatment system, for air emissions from
ths air strippsr and for offaite disposal requirements for any
treatment wastss produced by the onsite treatment system.
8.3 Long-term BffentiveneaM and Permanence

Long-term effectiveness and permanence refers to the ability of a
remedy to maintain reliable protection of human health and the
environment over time once cleanup levels have been achieved.
Alternatives 4 and 5 provide a high degree of long-term
effectiveness by employing ground water collection and treatment :
to reduce contaminant levels, thereby reducing risk. Any ,;.
residual contamination remaining in the ground water after
cleanup levels have been met would be present at levels which
would not exceed an acceptable risk level.
Alternative 3 would provide active treatment of ground water only
at the well head and would do nothing to reduce contamination in
the aquifer or to prevent contamination from migrating further
downgradient. Exceedances of cleanup levels would continue.
Therefore, Alternative 3 provldea a lesser degree of long-term
effectiveness and permanence when compared to Alternatives 4 and
5- |f
8.4 Reduction in TogJeitv. Mobility, or volum* Through Treatment

Reduction of toxicity, mobility, or volume through treatment O
refers to the anticipated performance of the treatment |
technologies that a remedy may employ. There is a statutory
prsfsrsncs under CERCLA for selecting remedial actions that
employ treatment technologies that permanently and significantly
reduce the toxicity, mobility or volume of hazardous substances. r
Alternatives 3, 4 and 5 would reduce the toxicity of the ground
water at specific residential wells through well head treatment |
to remove manganese and/or VOCs. This is ths only provision for
activs remediation in Alternative 3. In contrast, Alternatives 4 j
and 5 would also rsducs ths toxicity, mobility, and volume of i
contaminated ground water in the aquifer through ground water . !
collection and treatment. Both alternatives would treat a much j
larger volume of ground water than Alternative 3. !
Treatment at the POTW included in Alternative 4 would reduce the
toxicity and volume of both manganeae and VOCs in the collected
ground water. No treatment residues would be produced at the
site.
Onsita treatment by filtration in Alternative 5 would reduce the
toxicity and volume of contaminants in the collected ground water
by removing mangansss, but would result in treatment residues
which would require offsite disposal. The toxicity and volume of
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contaminants in collected ground water would also be reduced by
air stripping onsits but emissions would ultimately be
tranaferred to the ambient air. Controls for reducing levels of
air emissions to ths atmosphere would be implemented if
determined by EPA to be necessary.
8.9 Bhort-term Effectiveness

Short-term effectiveness refers to the period of time needed to
achieve protection and any adverse impacts on human health and
the environment that may be posed during the construction and
implementation, until cleanup levels are achieved.
Alternatives 3, 4 and 5, which include ground water monitoring, a
ground water restriction zone, and a contingency alternate water
supply, provide a high degree of short-tern effectiveness for
local residents during remedial action and effectively prevent
exposure to contaminated ground water. Monitoring and
institution of the restriction zone could be implemented in a
relatively short time frame. An alternate water supply would be
provided if contamination from the aite is detected above cleanup
levels in a residential well.
Implementation of either Alternative 4 or 5 would reault in a
slight potential for exposure to nearby residents and workers
through direct contact with and inhalation of vapors from the
contaminated ground water during installation of recovery wells
or replacement of residential wells. In addition, workers would
be exposed to normal drilling and construction hazards during
installation of wells and construction of the collection system.
These risks could be mitigated by following proper health and
safety practices for well drilling and construction.
Alternative 5 would poss an additional risk to worksrs dus to
construction and opsration of ths onsits trsatment system and the
offsite disposal of treatment residuss. Air emissions from the
onsits air stripper may poss an addsd risk to worksrs and
rssidsnts in ths arsa. If determined by EPA to be necessary,
proper emission controls would be implamantad to minimize risk.
8.( ImpleaentabilitT

Implementability refers to ths technical and administrative
feasibility of a remedy, including ths availability of materials
and services nssdsd to implement each component.
The institutional controls included in Alternatives 3, 4 and 5
should not poss any major implementation problems. Ground watsr
monitoring and rsplacement of existing wells would be performed
using widsly practicsd techniques. Wsll placement would be
conducted in accordance with atate regulations. Wsll hsad
treatment systems have been shown to be effective in removing the
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contaminants associated with this site. Residuals from wall head
treatment would need to be disposed of properly and cooperation O
from property owners would be necessary for well installation and
maintenance. A ground water restriction zone would have to be
established and enforced by DNREC but is considered
administratively feasible.
For Alternatives 4 and 5, installation of new recovery wells is
easily implementable because of information generated during the
installation of the DNREC collection system. Discharge to the
POTW in Alternative 4 would require meeting the pretreatment
requirements of the POTW. Kent County has indicated that
discharge from the site could be accepted untreated but that the
capacity of the treatment plant might be a limiting factor in
determining the acceptable pumping rate. Kent county has
expressed some reservations with accepting discharge from the
site due to capacity limitations at the treatment facility. If
the collected ground water is discharged there, they have
suggested that certain control mechanisms would have to be placed
on the collection system and that the capacity of the POTW might
be a limiting factor in determining the acceptable discharge
rate. These requirements would need to be considered in the
design of the remedial action but do not appear to prassnt a
problem with implementation. However, to date, the POTW has not
committed to accepting the discharge from the site.

Alternative 5, while considered feaaibla, would be more _
complicated to implement. For this alternative, a treatment (J
system for the contaminants of concern would have to be designed,
installed, and operated. The technologies being considsrsd have
been demonstrated successfully in full scale operations for the
contaminants of concern. A treatability study would need to be
performed before treatment system design to optimize the process
and ensure that discharge requirements would be met. In
addition, discharge of treated effluent to surface water would
require compliance with the substantive requirements of the
National Pollutant Discharge Elimination System (NPDES) program
of the Clean Water Act. Solids removed by treatment processes
would require disposal as hazardous waste but are expected to be
minimal.
8.7 Cost

The capital, annual operation and maintenance, and present worth
costs for all five alternatives evaluated in the FS are
summarized in Table 12. The present worth values for
Alternatives 4 ($660,000 - $686,000) and 5 ($687,000 - $688,000)
are essentially the sams. Ths present worth value of Alternative
3 is $410,000 - $431,000.
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B.a, Btate Aooeptanpe
The state of Delaware concurs with the selected remedy presented
in Section 9.0 of this document.
B.e CMMPltT Acceptance

Generally, local residents expressed no opposition to the
selected remedy. Kent County expressed some concern with the use.
of the POTW for discharge of collected ground water from the site
due to capacity problems. The PRPs submitted comments regarding
the use of ground water collection and treatment. All comments
received during the public comment period concerning the various
alternatives are summarized in the Responsiveness Summary which
is a part of this ROD.

9.0 SHLBCTBD REMEDY I DESCRIPTION AMD PBRfOMUmCB BTANDABDB

Based on the findings in the RI/FS, the nine criteria listed ''•
above, and public comments, EPA has selected Alternative 4 as the
remedy for this site, with a contingency to implement an onsite ;
treatment system with discharge to surface water identified as :,,.,.
part of Alternative 5. The onaite treatment system with M
discharge to surface water is designated as the contingency •' '
remedy. The contingency remedy (i.e., onsite treatment) shall be
employed if an agreement with the POTW cannot be reached. The
final decision as to whether to treat the collected ground water
onsite or to provide treatment at the POTW will be made by EPA
during the early stages of the remedial design. The selected
remedy consists of the following major components:

• Collection of contaminated ground water
• Discharge of collected ground water to the Kent County

POTW, or the contingency remedy, onsite treatment and
discharge to local surface water

e Ground water monitoring
• Contingency for an alternate water supply
• Institution of a ground water restriction zone
e Deed restrictions
• Removal of existing recovery wells

Each component of the remedy and appropriate performance
standards are described below.
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A. collection of Contaminated around Water
Ground water shall be collected from the aquifer using multiple
recovery wells, the exact location and number of which shall be
determined by EPA. Recovery wells shall be installed in
accordance with Delaware Regulations Governing the Construction
of Water Wells, Title 7, Delaware Code, Chapter 60, s 6010.
Performance standards for around Water Collection:
1. The number and location of recovery wells shall be

sufficient to prevent further contaminant migration and to
capture all ground water containing site-related
contaminants of concern which exceed the cleanup levels
listed in Table 10.

2, The collection of ground water shall reduce contaminants of
concern in the aquifer to the cleanup levels listed in Table
10, The "point of compliance", or the point at which
compliance with the cleanup levels will be measured, shall
include all wells included in the monitoring program
discussed below. Based on statistical analysis, if sampling
confirms that cleanup levels have been attained throughout
the contaminated area and remain at ths cleanup levels for
twelve consecutive quarters, operation of the collection
system can be suspended. If, subsequent to the collection

' system shutdown, quarterly monitoring shows the ground water
concentrations of the contaminants of concern above cleanup
levels, the collection system shall be restarted and
continued until the cleanup levels have once more been
attained for twelve consecutive quarters.

B. Discharge of Collected around Water to Kant County POTW or
onsits Treatment with Discharge to Local Surface water.
Collected ground water shall be discharged to the Kent County
POTW via a Cheswold District sanitary sewer line which is present
onsite. An operation and maintenance plan approved by EPA shall
be required for the ground water collection and discharge
systems.
Performance standard for Discharge to the pOTNt

collected ground water which is dischargsd to ths POTW shall
meet the General Pretreatment Regulations for discharge to
POTWa, 40 C.F.R. Part 403, and any local pratraatment
standards established by the Kent county POTW.

Some reluctance to accept the discharge from the sits has been
expressed by the Kent County POTW due to potential capacity
limitations at ths treatment facility. Consequently, a firm
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commitment to accept the discharge has not been received from
Kent County. Because some uncertainty exists with the
implementation of this aspect of the remedy, a contingency has
been selected to prevent future complications and delays in the
remediation of this site.
In place of offsite discharge of collected ground water to the
POTW, the contingency remedy shall include onsite treatment of
the collected ground water and discharge to local surface water
as discussed in Alternative 5 (Section 7.0). All other
components of the selected remedy discussed above shall be
identical. The decision as to whether to discharge the collected
ground water to the Kent County POTW or to treat it onsite and
discharge to surface water, shall be made by EPA at the onset of
remedial design. If, at that time, a firm commitment from the
Kent County POTW to accept the discharge for the duration of the
remedial action has been received and documented, then the
remedial design shall proceed with discharge to the POTW. If a
firm commitment has not been obtained, however, the remedy shall
change to the contingency and remedial design shall proceed with
onsite treatment and discharge to local surface water.
If the contingency remedy is implemented, collected ground water
shall be treated onsite. Treated water shall be discharged to
the Alston Branch of the Leipsic River via a storm sewer
connection located just south of the site. A connection to the
storm sewer shall be constructed for this purpose. /->
EPA expects that collected ground water will be treated onsite by
filtration and air stripping; however, information submitted
during the public comment period indicated that additional unit
processes for onsite treatment may be available. Therefore,
further evaluation of these unit processes may be performed
during a pre-design study and EPA shall determine the most
appropriate process to be incorporated into the design of the
onsite treatment system should the contingency remedy be
implemented. The selection of the actual unit process to be
utilized will be based on its demonstrated ability to effectively
remove the contaminants of concern in a cost-effective manner in
order to achieve compliance with the ARARs and performance
standards sst forth in this ROD.
Performance standards for Onsite Treatment and Discharge to
Surface waters
l. The onsits treatment system shall reduce contaminants in the

collected ground water to the cleanup levels listed in Table
10.

2. Discharge of treated water to local surface water shall meat
ths substantive requirements of the National Pollutant
Discharge Elimination System (MPDE3), program, 40 C.F.R. Part ^
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403, and shall comply with federal and state water quality
requirements including clean Water Act Water Quality

fi Criteria for Protection of Human Health and Ambient Water
Quality Criteria for Protection of Aquatic Life, 33 U.S.C. s
1314(a)(l), Delaware Water Quality Standards, Stream Quality
standard 10, and Delaware Surface Water Quality Standards of
February 1990, S 9.3(a)(i) and § 9.3(b)(i). Discharge shall
also comply with the Delaware Wetlands Act of 1973, Title 7,
Delaware Code, Chapter 66, S 6607 and 40 C.F.R., Part 6,
Appendix A.

3. If an air stripper is included as part of the onsite
treatment system, a risk assessment shall be performed for
air emissions. Emissions from the air stripper shall not
exceed a cumulative carcinogenic risk of 1 x 10"4. If this
level is exceeded, emission controls shall be installed to
reduce emissions below this level. Air stripper emissions
shall also be in compliance with National Ambient Air
Quality Standards, 40 C.F.R. Part 50, National Emissions
Standards for Hazardous Air Pollutants, 40 C.F.R. Part 61,
Delaware Regulations Governing the Control of Air Pollution,
7 Delaware Code, Chapter 60, § 6003, Regulation 2, S 2.4,
and "Control of Air Emissions from Superfund Air Strippers
at Superfund Ground Water Sites," June 15, 1989, OSWER
Directive 9355.0-28.

The collection, treatment, and discharge facilities shall be
sited in compliance with all location-specific ARARs including

1 the Archaological and Historic Preservation Act of 1974, 16
U.S.C. S 469 and the National Historic Preservation Act of 1986,
16 U.S.C. S 470. The design, construction and operation of the
collection and treatment systems shall comply with RCRA
requirements set forth in Delaware Regulations Governing
Hazardous Waste, Parts 262-264 (40 C.F.R. Parts 262-264).
Offsite transport and disposal of treatment residuals shall be
performed in compliance with RCRA regulations governing the
handling of hazardous wastes set forth in Delaware Regulations
Governing Hazardous Wastes, Parts 262-264 (40 C.F.R. Parts 262-
264), Land Disposal Restrictions, 40 C.F.R. Part 268, and DOT
regulations for transport of hazardous materials, 49 C.F.R. Parts
107 and 171.1-172.604.
An operation and maintenance plan approved by EPA shall be
required for the ground water collection and onsite trsatment
system.

Ths performance of the ground water collection and dischargs
systems in the selected remedy or the collection and onsita
treatment systems in the contingency remedy shall be carefully
monitored on a regular basis, if determined to be appropriate by
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EPA, the system may be modified, as warranted by performance data
collected during operation. These modifications may include any
or all of the following:
1) at individual wells where cleanup levels have been attained,

pumping may be discontinued;
2) alternating pumping at wells to eliminate stagnation

points;
3) pulse pumping to allow aquifer equilibration and encourage

adsorbed contaminants to partition into ground water; and
'",'••

4) installation of additional recovery wells to facilitate or '''
accelerate cleanup of the contamination. i

c. around Water Monitoring i
A ground water monitoring program shall be implemented to
evaluate the effectiveness of the ground water collection and
treatment systems in meeting cleanup levels and to ensure
protection of nearby residents. EPA shall determine the exact
location of monitoring wells and residential wells to be included i,
in the monitoring program. The frequency and duration of $•*•'. I
sampling and the analytical parameters and methods to be used "
shall also be determined by EPA during remedial design. In
addition, an operation and maintenance plan approved by EPA shall
be implemented for the ground water monitoring program.
Monitoring shall continue for an eatimated 30 years or such other
time period as EPA deems necessary bassd on ths policy rsviews of
the remedial action which shall be conducted not less than every
five years from initiation of the remedial action in accordance
with EPA guidance set forth in "structure and Components of Five-
Year Reviews," May 23, 1991, OSWER Directive 9355.7-02. Policy
reviews will be conducted until EPA determines that the cleanup
levels set forth in this ROD have been achieved, or that the
hazardous substances remaining on the site do not prevent
unlimited use and unrestricted exposure at the site.
D. Contingency for an Alternate water Bupply
If through the ground water monitoring program EPA determines
that any existing residsntial well is contaminated with
contaminants of concsrn abovs cleanup levels, an alternate water
supply shall be provided to that residence. The choice of the
alternate water supply shall be made by EPA and DNREC and shall
bs bassd on ths contaminants detected and the hydrogsology of the
affected area. Ths altsrnats water supply shall consist of
either well head treatment at the point of uss or installation of
a nsw wsll in an uncontaminated aquifer. Well head treatment
shall consist of filtration to remove inorganic contaminants
and/or carbon adsorption units to remove VOCs. An operation and



, ,f .is.: Sllty

maintenance plan approved by EPA shall be required for the well
f*) head treatment systems.

Performance standard for Alternate Water supply:
The well head treatment system shall reduce the contaminants of
concern in the water to the cleanup levels listed in Table 10.
The well head treatment system will result in the production of
residual treatment wastes. Any wastes (e.g., spent carbon
adsorption units or filtration media) shall be handled and
disposed of offsite in accordance with Delaware Regulations
Governing Hazardous Waste, Parts 262-264 (40 C.F.R. Parts 262-
264), land disposal restrictions, 40 C.F.R. Part 268, and DOT
regulations, 49 C.F.R. Parts 107 and 171.1-172.604. Any
residential walls which are replaced shall be installed in
accordance with Delaware Regulations Governing the Construction
of Water Wells, Title 7, Delaware Code, Chapter 60, S 6010. The
replacement well shall be installed in an uncontaminated aquifer
in order to provide a sufficient quantity of water which meets
cleanup levels identified in Table 10.
B. institution of a around Water Reatriotion Zone
As soon aa practicable, DNREC shall institute a ground water
restriction zone in which no drinking water wells shall be
permitted to be installed in the Columbia aquifer until cleanup
levels have been achieved throughout the contaminated area.
Performance standard for the Restriction aonai
EPA and DNREC shall determine the extent of the ground water
restriction zone which shall encompass the entire contaminated
area including an appropriate buffer zone, and shall prohibit
installation of drinking water wells in the uppermost water table
aquifer, the Columbia aquifer, until cleanup levels have been
achieved.
f. Deed Restrictions
As soon as practicable, deed restrictions shall be placed on the
deeds of all properties situated in the restriction zone. Deed
restrictions shall notify present and potential future property
owners that the property is situated within the boundaries of a
ground water restriction zone. The deed restrictions shall
remain in effect until cleanup levels are achieved throughout the
contaminated area.
a. Removal of Existing Recovery Wells
All recovery wells installed by DNREC as part of the collection
system which operated from 1985 to 1983 and which are presently
located on the Chem-Solv property shall be removed. All existing
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recovery wells shall be removed in accordance with the Delaware
Regulations Govsrning the Construction of Water Wells, Title 7,
Delaware Cods, Chapter 60, S 6010.

This remedial action shall restore ground water to its beneficial
use, which At this site includes its use as a potential drinking
water source. It may become apparent during implementation or
operation of the remedy that contaminant levels have ceased to
decline and are remaining constant at levels higher than the
cleanup levels over some portion of the contaminated area. If
EPA determines that implementation of the selected remedy
demonstrates, in corroboration with hydrogeologic and chemical
evidence, that it will be technically impracticable to achieve
and maintain the cleanup levels throughout the entire area of
ground water contamination, EPA may require that any or all of
the following measures be taken, for an indefinite period of
time, as further modifications of the existing system:
1) long-term gradient control may be provided by low level

pumping, as a containment measure;
2) cleanup levels may be modified and chemical-specific ARARs

may be waived for those portions of the aquifer for which
EPA determines that it is technically impracticable to
achieve further contaminant reduction;

3) institutional controls may be provided/maintained to
restrict access to those portions of the aquifer where
contaminants remain above cleanup levels; and

4) remedial technologies for ground water restoration may be
reevaluated.

The decision to invoke any or all of these measures may be made
by EPA during policy reviews of the remedial action which will
occur at least every 5 years from commencement of the remedial
action in accordance with EPA guidance sat forth in "Structure
and Components of Five-Year Reviews," May 23, 1991, OSWER
Directive 9355.7-02. If necessary, EPA will issue an Explanation
of Significant Differences or a ROD amendment.
10.0 BTATOTORT DETERMINATION!

EPA's primary rssponsibility at Superfund sitss is to undertake
remedial actions that are protective of human health and the
environment. In addition, S 121 of CERCLA, 42 U.S.C. S 9621,
establishes ssvsral other statutory requirements and prsfsrsncas.
These requirements specify that when complete, the selected
remedial action for each site must comply with applicable or
relevant and appropriate (ARARs) environmental standards
established under federal and state environmental laws unless a
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statutory waiver is invoked. The selected remedy also must be
cost sffsctivs and utilize treatment technologies ,or resource
recovery technologies to the maximum extent practicable.
Finally, the statute includes a preference for remedies that
permanently and significantly reduce the volume, toxicity or
mobility of hazardous substances. The following sections discuss
how the selected remedy for this site meets these statutory
requirements,
10.1 Protection of Human Health end the Environment - Both the
selected remedy and the contingency remedy protect human health
and the environment by controlling exposure to contaminated
ground water associated with the site. Ground water collection
will prevent further migration of contamination from the site
which might lead to exposure of additional residents. Ground
water monitoring will track the contamination in the ground water
and will ensure that any unacceptable levels of contaminants in
residential wells will be detected and addressed. If necessary,
well head treatment will reduce contaminant levels to acceptable
cleanup levels or well replacement will provide water from an
uncontaminated aquifer, thereby reducing or eliminating
exposure. Ground water collection and treatment will effectively
reduce contaminant levels in the aquifer and consequently will ;.;
reduce the potential for exposure to contaminated ground water. [I
Institutional controls, which provide for the establishment of a '
ground water restriction zone and deed restrictions, will prevent
future exposure to contaminated ground water by prohibiting the :
future installation of wells in the contaminated aquifer until j
cleanup levels are achieved,
Air emissions which might be produced by air stripping included
in the contingency remedy will be reduced to acceptable risk-
based levels by installation of emission controls, if determined
by EPA to be necessary, Treated ground water discharged to
surface water in the contingency remedy will meet all appropriate
water quality standards to prevent any adverse environmental
effects. Through monitoring, institutional controls and
treatment, this remedy will be protective of human health and the
environment during and upon completion of the remedial action.
10.2 compliance with Applicable or Relevant and Appropriate
Requirements - The selected remedy and the contingency remedy
shall attain all action, location and chemical specific
applicable or relevant and appropriate requirements for the site
which are listed in Table 11. Also included in the table are
criteria, advisories or guidance to be considered (TBCs) for
implementation of this remedy.
10.3 Coat-Bffeetivenees - The selected remedy and contingency
remedy are cost-effective in mitigating the risks posed by the
contaminants associated with the site, meat all other
requirements of CERCLA, and afford overall effectiveness

AR3I3865
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proportionate to coats. The estimated present worth cost range
for the selected remedy is $660,000 - $686,000 and for the
contingency remedy is $688,000. The costs associated with the
three alternatives that did not include ground water collection
and treatment are comparatively lower ($385,000 - $431,000) than
the costs of the selected remedy but none of those alternatives
would achieve remedial action objectives or ground water cleanup
levels.
10.4 Utilisation of Permanent Solutions and Alternative
Treatment Technologies to the Maximum nttent Practicable - The
selected remedy for the site utilizes permanent solutions and
treatment technologies to the maximum extent practicable. Of
those alternatives that are protective of human health and the
environment and comply with ARARs, EPA has determined that the
selected remedy provides the best tradeoff in terms of long-term
effectiveness and permanence, reduction in toxicity, mobility, or
volume achieved through treatment, short-term effectiveness,
implementability, and cost, also considering the statutory
preference for treatment as a principal element and considering
State and community acceptance.
The selected remedy and contingency remedy both provide long-term
effectiveness and permanence, and reduction of toxicity,
mobility, and volume through treatment. Costs for both are
essentially the same. Provided that the POTW has the capacity
and will accept the discharge from the site, the selected remedy _
is more easily implemented as no onsite treatment system has to C_,
be designed, constructed, or operated, no treatability testing
would be needed to optimize the treatment system, no treatment
residuals would be produced onsite or disposed of offsite, no
additional risk would be posed by onsite operation of the
treatment system or emissions from an air stripper. The selected
remedy has therefore been determined to be the most appropriate
solution for the Chem-Solv site. However, the contingency remedy
also fulfills the requirement of using permanent solutions and
alternative treatment technologies to the maximum extent
practicable.
10.5 Preference for Treatment aa a Principal Element - The
selected remedy and the contingency remedy use treatment to
address the threats posed by contaminants in the ground water at
the site. This preference for treatment as a principal element
is satisfied sines trsatment of VOCs and inorganic contaminants
in ths ground watsr ars ths principal slements of either remedy.
11.0 POCDWEirTATION Of fllONIHOUffl CHAMOBfl

The following changes have been made sines ths Proposed plan was
issued on January 15, 1992:

fej '$••
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m
m1. The Proposed Remedial Action Plan identified Alternative 4, %

ground water collection and diachargs to the ,POTW, as the i':'.;1!,
preferred alternative. During the public comment period, !fe
the POTW expressed some concern with accepting the collected iW
ground water from the site due to capacity problama at the (',./
treatment plant. Consequently, EPA has selected Alternative ff
4 as the remedy for the site but has selected Alternative 5, ••].,
onsite treatment and discharge to surface water, as a "•'
contingency remedy for the site. The contingency remedy {!>!,
will be employed if an agreement with the POTW cannot be /'!';•
reached. The final decision as to whether to treat the !> !
collected ground water onsite or to provide treatment at the j;
POTW will be made by EPA during the early stages of the :;''
remedial design,

2. The Annual 0 & M costs, which were presented incorrectly in
the Proposed Plan, have been revised. The correct 0 & M
costs are included in Section 7.0 above and in Table 12.

3. EPA expects that if the contingency remedy is implemented,
collected ground water will be treated onsite by filtration
and air stripping; however, information submitted during the
public comment period indicated that additional unit
processes for onsite treatment may be available. Therefore,
further evaluation of these unit processes may be performed
during a pre-design study and EPA shall determine the moat
appropriate process to be incorporated into the design of
the onsite treatment system. The selection of the actual
unit process to be utilized will be based on its
demonstrated ability to effectively remove the contaminants
of concern in a cost-effective manner in order to achieve
compliance with the ARARs and performance standards set
forth in this ROD.

4. The Proposed Remedial Action Plan stated that the cleanup
levels for the site would be risk-baaed (i.e., a cumulative
carcinogenic risk not to exceed 1 x 10*6 and a Hazard Index
not to exceed 1.0). The Proposed Plan explained that in
many cases MCLs would be used as cleanup levels but that the
cumulative carcinogenic risk associated with the MCLs for .
the contaminants of concern at this aite was greater than 1
x 10~e and that the MCLs were therefore not appropriate
cleanup levels. Upon further evaluation and in accordance
with S 300.430(e)(3)(i) of the NCP, 40 C.F.R.
S 300.430(e)(2)(i), EPA has determined that the cumulative
carcinogenic risk associatsd with ths MCLs (2 x 10'5) is
within ths acceptable risk rangs of 10"4 to 10"6.
Thsrsfors, it is appropriats to use non-zero MCLGs and MCLs
as cleanup levels at this site as sst forth in Tabls 10.
Risk-bassd clsanup levels were developed for manganass and
acetone because MCLs are not available for those substances.
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TABLI 2

n
CONTAMINANTS OF COHCBRN

CONTAMIHAHT RME <ua/l>

Acetone 25,1

Benzene 58.6
1,2-dichloroethane (1,2-OCA) 2.7
Tetrachloroethene (PCE) 2.8
Toluene 1,8

1,1,1-trichloroethane 11,9
Trichloroethene (TCE) 245.0

Xylene 1.8
Manganese 14,987.2

c
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Table 3

ASSUMPTIONS USED IN CALCULATING EXPOSURE

CMdran Adutti Reference

AR3I3879

C1

Inflexion Rate (IKm/day) 1.3 2 EPA (iSMi and 19Mb)
Exposure Pmouency(»vem/yeai) 3* 388 SteSpecMo ",.•',
Exposure Duration (yein) S 30 EPA (19M| and 19Mb) ^
Body Weight (kg) 17 70 EPA (IBMi and 19Mb) «.f;

JV̂ '
OinnrtAhiflfBtlflnlmmQiBundiiMlefUaa :;,>'
Skln»urftcearaa(io.cffl) 7,121 19,400 EPA (19Mand 19Mb) Q V
Expomretlme(houn/tvenr) 02S DM EPMBNo I
ExpoeUrafraouincy(tvenii/yeer) 361 30B SieScecio
Exposure duration (yem) 5 30 StaSpetilto '
BodywHgM(kg) 17 70 EPA(19sHandl9Mb) |

f
OrWrtng Water Bqur̂ ent Factor* 0,96 EPA, 1996 : .

• 3eeSMttonS.3̂ 2indAppendatQ of ths Remedial Investigation Report

ConpMby: BCMIngkTe«lna(ICMPto)eaNaOO«1I-(a)
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Table S

EPA CATEGORIES FOR POTENTIAL CARCINOGENS

EPA
Category

Group A

Group 61

Group 62
t

Group C

Group 0

Group E

Source: EPA, 1966

Group
Description

Human
CvdnoQMi

Probable Human
Carcinogen

PoNUe Human
Cardnogen

PoaaUe Human
Caidnogen

Not Canned

No Evidence

Evidence

aurfloen cvnence mm epnemioiogio
itudlsi to mppofi t ttmst imfldatfmi
bNMsn expoeura and cancer In humane

urNno tvHencs in numana rrom

Sufficient evUsnce In animala,
Inedequste tvUtncs In humans
1 l«k>̂ rf • Jrf - - In «nlmeile mt^tlf»»

dimogmle properdei ki ihorwam itudlas

Inedequm evidence In inknme

No evkjencs In at least two adequate

andamma) studios
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Table 6

.. - ————— .,— -.. .^»«..»».»i»ii>iini>»vi
o,3mg/kg/dayfor 1,1,1-olertoroethane, CrUceliffectMthecanlrsJnenouaiyitamwlihan
uncertainty factor oflOO.

• EPA ccmmenttfw me <Jrs»H report oettSeptimber 17, W
inlnrelatofWatl.8mg/lfa/diy. Amo»caieicvtflvevakj«o(0.emfl/l<a/diywia
obtained Horn 4m Quarter 1960 HWT,

ftmp«Ml)v:aCMIngln*inlna(aW •

AR3I3882

f̂ :, |
A. '

TOXIOTYVALUES: POTENTIALNONCARCINOGENICEFFECTS 1̂
ilr̂
w

'r$K

CtvortcfW Confidence Critical RIO
Chemlol (mg/kg/day) Level Elract Source

ACMOIW Oral 0.1 Low KMnty,Uvsr IRIS ,000 i

TitraehloroetrMne OrsJ 0.01 Medium Uver IRIS ton i
Tolueie Oral 0.2 Mat .•* Blood m S

inn-etion 0.6s Medhm CNS, Uver, Ndney IRIS NA NA j&
Ors) 0.08 Madam Uvsr IRIS ,000 i ^
OBJ 2 Medium MortMy m m

InhjjBaw 0.2 Madkm CNS,MortUly HEA4T NA NA
Oral 0.1 Madam CNS IRIS t NA

NA NotMlabl*
IRIS imagruadfllik InformationI System

HEAST HielinEff»caAtta»ime« Summary Taole
eM^
nm. HEASTIIminlnhiMionRIDof

, ;



Table 7 , (JJ)
CANCM IIW HTIKATII

INGOTIW Of CONTMdMTID GMUMXMTU

CHEMICAL ILON COI CKENICM, TOTAL
MCTOH dv/ki/iiiy) wicmc MTHWT

mix maun
IIKUNI 2.91-02 4.M-M 2.W-OI
1,2-OICHIO«OII((AW 9.U-01 l.M-OJ 3.M-06
PCI 5.11-01 3.M-M 2.M-M
TCI 1.11-02 2.01-01 2.M-OJ

3.01-M

INHAUTION OF CWTMIIIUini IN GMWWMTII OMINa UU

MMUM 2.91-02 6.01-04 2.01-0}
1,2-OICHLOMITIMIM 9.11-02 l.OI-M I.OI-06
ra I.M-OS i.oi-n J.M-OI
TCI 1.71-02 2.M-OJ J.M-05

J.M-09

OIMM AIWWTION Of COHTMIIMIITI IK GMUNCVATH OMINa Utl

I»UH 2.91-02 2.M-04 6.01-M
1,2-OICm.OMITIUIM 9.11-02 7.01-IM 6.0I-07
KI 9.11-02 2.01-OS 1.N-M
TCI 1.11-02 4.01-05 4.01-07

I.M-C4

TOTM. IXNMH 1.11-04

w-fe$®(«'>,

iM;



•' ̂aflBE

1. 01-04 2.M-01 3.01-04
1,1,1-KICHlOHOITHAW 8.01-04 9.M-02 9.M-03

9.M-05 2,Cf«00 3.M-03
t.tltOO 1.H-01 t.1l«01

IMIUUTION (IT COKTAJtlHAJITI M OMUMMMTIII OMIM UH

AOUITI

1.1W1

7.01-04 1.01-01 7.01-01
8.0I-05 1.M-OI J.Of.oj
J.Cf-03 4.M-01 t.Ot-03

1,t,1-1«IOilOIWITHAMI 2.01-04 9.0I-02 2.01-0}
XUINI S.Of-Ol 2.M-01 l.M-M

CHIIOWN

Tables ' &
CHMNIC KA2MO I NOW IHIMTII Wf't

IHOIITIW Cf CONTAMIWITIO OMUWWTH

CHIKICAl at IfO HAtMO PATHWAY
(ng/kl/diy) (og/kg/diy) OUOTIINT KA2MO 4»V

««»« IWIX Sf
F

*«TC«I 7.0I-04 1.01-01 7.0I-01 [S*1!1
fM 8.01-IIS 1.01-02 t.H-03 fv
WUins; J.OI-03 2.M-01 3.01-04 W
1,1,1-TIIICHlOMITMIM 4.M-04 9.01-02 4.M-01

3.01-03 2.M«00 3.01-03
4.01-01 1.01-01 4.M400

I 4.M«M

i CHIIOIIII
1
i ACITOm 2.M-01 1.01-01 2.M-02
I KS 2.01-04 1.M-02 2.01-02

f

2.01-02 ;;|''

ACITOM J.OI-Ol 1.«.0t 2.0I-02
fa . 2.01-04 1.0I-02 2.M-02
T*"«"i ' 1.01-04 t.M-01 2.0t-04
1,1,1-TIICHlCtOITIUM 7.01-04 9.01-02 a.OI-0)

1.01-04 2.M-01 3.0I-04

5<"'°l Ii I
* J«i;|
&.

n
AR3I388I* j(.l



TABLE 8 (con't)

OHNAL AMMPTION Of CONTANIWUITI III OMUMMTH OUIINO USB

AOUtTI

ACITOM 8.01-06 1.01-01 a.OI-OS
PCI 4.01-01 1.01-02 t.OI-01
TOIMIM 6.0I-06 2.01-01 3.0I-03
1,1,1-TIIICIILNOITHANI 7.01-05 9.01-02 8.01-04
XniW 9.M-06 2.01*00 5.M-M

5.01-01

CHILOIIK

ACITOW 9.M-06 1.M-01 9.01-03
ra 6.oi-os 1,01-02 6.m-o3
TOIMM 9.M-06 2.01-01 J.OI-05
1,I,1-T«ICHIC««T(U»I 1.01-04 9.01-02 1.M-01
«nm 9.M-06 2.01*00 J,01-06

r.ot-oi
TOTAL DCOMI AOW.TI (,0|400

TOTAL IXNMI CHILOIH |.1M)

f
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TABLE 9

COMPARISON OP WATER QUALITY GUIDELINES TO PREDICTED
' ENVIRONMENTAL CONCENTRATIONS

apioryer
OludonFacw- SUatlUtMMm • »M*pa • is

AnMOfftfwHptume ' 3,61+06
trciitotaiqimtotomwn

b Valu*foraoutS9«deUnemiMplledby0.01 (EPA 1964)
nMS Raeionebto maximum exposure
NA Notavaiabtt .

Compejd by; 6CM EngNen Ina (BCM Project No. 00401243)

(•» (I) 0.4 0.6 73
»•*> S3b 0,3 OS 13!
a-9* 1*0 0.1 01 ft.1,1-Oldttostlws NA NA o J "

U-OIMorcetnm no.OOO 20,000 0.1 o* ??
l̂ lcNorotdww 11,400 114 b 0.1 o? n,
TitraeMoroattisns s.260 640 o.1 u 04
Toluant . ••«•- — - M
i,1,1.T,1cNcfoi*an. 9,320 Mb JJ J'J 3°'*
TricNffOtftm 48,000 21,900 ,., „ "
MW9mtt <* NA 1flftO 47M ,jE

ePA,l99t;OoldB«DteOuB«yC»«ertBforVVater. EPA440/M6-1
AvfraoainlRMfcjreundwttwMflc*rrâ
concentratJona at tni poM of reteaae (Alston BrancnoftMLalpiloRryer)
OludonFacw- S •
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TABLE 10

QROUNDWATER CLEANUP LEVELS

Contaminant MCL MCLG CLEANUP

f
AR3I3887

m
Pftw
»Ii'1.1(ug/1) (ug/1) Level Efe''-l

(U9/I) «™;i|M'
î

f14,
Acetone - - 3,500 (DWEL)

Benzene 5 0 5
1,2-Dlchloroethane 6 0 S
Manganese 50(SMCL) - 3,000 (NOAEL)
Tetrachtoreetlwne 6 0 5
Toluene 1,000 1,000 1,000
1,1,1-TrlcWoroethane 200 200 200

[!&.('

Trlchloroethene 5 0 5 ^ |.;*.
Xylene 10,000 10,000 10,000

MCLG • Maximum Contaminant Level Goal
MCL • Maximum Contaminant Level
SMCL-Secondary MCL
DWEL • Drinking Wattr Equivalent Level calculated using trie

RID following the procedure In EPA/540/G088-003
NOAEL > No Observed Adverse Effect Level calculated basad

on a 70 kg aduK consuming 2 IKm of water per day
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Table 12

Cost Summary

Capital Annual Present
QSM

Alternative 1

No Action $13,500 $25,000- $386,000
Ground Water Monitoring $81,000

Alternative 2
Ground Water Monitoring $18,600 $25,000- $391,000
Ground Water Restriction Zone $81,000

Alternative 3
Ground Water Monitoring $30,600- $25,000- $410,000-
Ground Water Restriction Zone $34,600 $84,000 $431,000
Alternate Water Supply
Alternative 4
Ground Water Monitoring $110,000- $57,000- $660,000-
Ground Water Restriction Zone $234,000 $148,000 $686,000
Alternate Water Supply
Ground Water Collection
Direct Discharge to POTW
Alternative 5
Ground Water Monitoring $181,000- $148,000- $687,000-
Ground Water Restriction Zone $185,000 $180,000 $888,000
Alternate Water Supply
Ground Water Collection
Onsite Treatment
Discharge to Surface Water

,«'!"
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V

UUMMARY
CHBH-flOiy, INC. SITE
CHB8IOLD, DELAWARE

A public comment period was held from January 15, 1992 through
February 14, 1992 to receive connents from tha public on the
RttsdiaT investigation and Feasibility Study (RI/FS) Reports, the
%£SuA Remedial Action Plan, and EPA's and DNREC's Preferred
alternative for tha Chem-Solv, Inc. site. A public meeting was
hald on February 6, 1992 at T. 00 PM at tha Richardson and Robbins
SSicing in SSver/ Delaware. Tha public me.ting was attended by
EW end DNREC staff, local residents, members of the press, and
representatives and' consultants of tha Potentially responsible
parties (PRPs) . The public meeting was preceded by a briefing of
public officials hald at 3:00 PM at the same location. The
briefing was attended by EPA and DNREC staff and state and local
public officials.
The purpose of the meetings was to present and discuss the
findings of the RI/FS and to apprise meeting participants of
EPA'S and DNREC's preferred remedial alternative, comments
-ecaived during tha meetings and written comments received
throughout the public comment period are presented balow along
with a response to each.

A. COMMENTS FROM THE PUBLIC MEETING

A.I Comment: A local resident asked what actions had been taken
at the site to date.

Response: DNREC responded by saying that after tha explosion
P and solvent spill in 1984, DNREC excavated

approximately 1300 cubic yards of contaminated
soila. Then, to recover tha contaminated ground
water, DNREC installed a recovary wall system and
an air strippar which operated from December 1985
to Saptambar 1988. Tha racovary system, along
with tha air stripper, was aff active in containing
further migration of contaminated ground water
aifsite and considerably reducing ths
ooncsntrations of volatils organic compounds from
130,000 micrograms per liter (ug/1) to about 150
ug/1.

A 2 Comment: A rusidsnt was concerned about some of the area
residents having walls approximately 20 feet deep
and asksd how safe the residsnts ars relative to
the contaminants associated with the sits.

Response: DNREC responded by saying that DNREC has a
1
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quarterly monitoring program in place under which
p samples are taken from domestic wells located in

ths direction of ground water flow, which ia to
the northeast. This is the area most likely to be
impacted by the contaminated ground water from the
Chem-Solv site. To date, sampling results have
not shown any adverse impact from the site on the
domestic wells except for one well on the east
side of Route 13 (Gearhart) which DNREC replaced
with a well drilled into a deeper uncontaminated
aquifer. The continued quarterly monitoring
ensures that migration of the contamination is
tracked over time and that area residents are
protected. The majority of the site-related
contamination extends to approximately the median
of Route 13 which is approximately 1500 feet
downgradient from the Chem-Solv, Inc. property
boundary. The recovery system which operated from
December 1985 to November 1988 was effective in
restricting the movement of contamination to this
short distance from the spill location.

A.3 Comment: A resident asked if he had reason to be concerned
about installing a new wall on his property which
is located across Route 13 from the Chem-Solv
site.

l Response: Based on the location of the property and
following consultation with an expert
hydrogeologist at DNREC, DNREC would approve the
installation of new wells in the area to which the
commentor was referring because it is not situated
in an area that would be expected to be impacted
by the Chem-Solv site.

A.4 Comment: A residsnt asked how long it would be before the
actual implementation of the selected remedy.

Response: EPA explained that it would be approximately 18
months from ths data tha Record of Decision (ROD)
is issued befors construction of ths remedy would
actually begin. EPA would first attempt to
nsgotiata a Conssnt Decree with the PRPs to
perform the work at the aite. The Consent Decree
would provide the mechanism under which the PRPs
would be required to couplets this work on an
enforceable schsduls.

A.5 Comment: A rssidsnt asked what effect the remedial action
will have on the local water table.

Response: Bassd on ths past pumping activities from tha
<w a
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wells that worked in unison with the air stripper
at the site from 1985 to 1988, DNREC found that
the maximum rate at which water could be withdrawn
from the aquifer (yield) was in the range of five
to ten gallons per minute. This pumping rate
would not have any significant impact on the local
water table.

A.6 Comment: A resident asked why only a few residential wells
are being sampled and not every well in the area.

Response: DNREC explained that the contamination related to
the site has been determined to be migrating to
the northeast of the site. Those wells located in
the direction of ground water flow have been
periodically sampled and have not been impacted by
the site; therefore, there is no technical reason
to sample every residential and commercial well in
the area.

A.7 Comment: Several residents who livs to ths west of the site
asked about the direction of ground watsr flow and
if thsy could be affected by the contaminated
ground water.

Response: Tha ground water flow direction has been
determined to be to the northeast, not to tha
west. Residents living to the west of ths site
should not be affected by contaminants from the
Chem-Solv site in the ground water.

A.8 Comment: A resident asked why workers wore protective
clothing during the soil aeration process in 1985
and why residents in the area were not informed
that they might be in danger. She believes that
vapors from ths soil aeration could have been
reaponsibls for medical problems she was having at
that time.

Response: All personnel working in situations siailar to .
this one are required to wear protective clothing
as a prscaution. Air monitoring conducted during
ths aeration process indicated that no danger to
local residsnts existsd from any vapors which were
released to ths air.

A.9 Comment: An slsotsd official from tha area requested that
Altsrnative 4 be explained in more detail.

Response: DNREC explained that Alternative 4 would include a
ground water monitoring program. A restriction
zons would be institutsd in which no nsw domestic
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wells would bs permitted to be installed without
p prior consultation with DNREC. In addition, if

any existing domestic wells were found to be
contaminated in the future, they would be replaced
with new wells. Ground water would be extracted
from the aquifer via a recovery system and
discharged to the Kent County Publicly Owned
Treatment Works (POTW) via an existing sewer
system.
A complete description of Alternative 4 and all
other alternatives including the contingency
remedy is presented in Section 7.0 of the Decision
Summary of this ROD.

A.10 Comment: An elected official stated that at previous
meetings regarding the Chem-Solv site, the public
had been informed that ground water flows to the
south in the area, not to the north/northeast as
presented at this public meeting.

Response: DNREC explained that over 40 wells have been
installed at the site and have been used to
determine ground water flow direction at the site.
Based on the information gathered from these wells
before and during the Remedial Investigation, it
has been established that the ground water flow

("" direction is to the northeast from the Chem-Solv
site. There was some concern at one time that
flow in the deeper aquifer, which is not affected
by the Chem-Solv site and is used as a source of
water supply in Dover, was to the south. But
becauas the contamination from the Chem-Solv site
never reached that depth, that did not become
relevant. In fact, the flow in the deeper aquifer
probably is not southward either.

A.11 comment: A residsnt aaksd for an estimate of ths arsa that
the ground water restriction zone might include.

Response: DNREC estimated that the restriction zone might
extend in a thousand foot radius to ths northsast
of ths site. The exact location of the
restriction zons will be determined by DNREC and
EPA during the remedial design.

A.12 comment: Ths mayor of Cheswold asksd if DNREC was aware
that a local resident who lives near the
intersection of Routes 13 and 42 had complained to
him that aha had just had a new well installed and
was told that the water was not suitable \:o drink.
The mayor questioned how ths resident was able to
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get the permit to install the well and was
concerned that there was a "slip1* in tha system.

Response: In fact, earlier in the day, DNREC had personally
discussed the results of the water sampling from
the new well with the resident. The results of
the analysis showsd that ths well was contaminated
with bacteria due to improper disinfection of the
well by the driller at the time of installation.
This was not related to the Chem-Solv site. The
driller subsequently rectified the problem by
disinfecting the well by chlorination.
In the proposed restriction zone, DNREC's Division
of Air and Haste Management and Division of Hater
Resources shall routinely consult with each other
before issuing a permit for the installation of a
new drinking water well in the area. By following
this protocol, DNREC should avoid any kind of
"slip" in the system. DNREC followed this
protocol in issuing the permit which was requested
by the resident to drill a deeper well in the
uncontaminated aquifer.

A.13 Comment A private vendor made a brief presentation on a
treatment system producsd by his company which
could potentially be used for onaite treatment at
the Chem-Solv site. This was latsr followed by a
written proposal of a ground water remediation
system from such vsndor.

Response: See the response to comment D.2 below.

B. COMMENTS ON EPA'S REVISED RISK ASSESSMENT

Following submittal of the RI Report (BCM Engineers Inc.,
November 1991) which contained the risk assessment for the site,
EPA revised the risk calculations. EPA's ravissd risk
calculations are attached to tha RI report in the Administrative
Record file. BCM Engineers inc. (BCM) submitted several comments
on the revissd risk calculations performed by EPA.
B.I Comment: BCM stated that EPA's averaging of data from two

rounds (April 1990 and February 1991) of
monitoring wall sampling is inappropriate for risk
assessment purposes. BCM believes that historical
data from ssvsral years of ground water sampling
previous to ths RI and data collected during the
RI indicate a decreasing trend in concentrations
in tha aquifer over time and that only tha most
rscsnt round of data should be used for risk
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assessment calculations because it more accurately
represents current conditions.

Response: Generally it is desirable to utilize data from
several rounds of sampling to charactsrize the
ground water due to variations in ground water
quality that may occur because of seasonal effects
and various other factors that may cause
fluctuations in contaminant concentrations over
time. The impact of anomalies in data sets tends j)Y;
to ba off-set and the distribution of data tends !>:'(;
to be normalized by evaluation of a greater number ',,'•'"
of relevant samples. Thus it would be most >,'
desirable to take an infinite number of samples in
order to gain the moat accurate picture of the i
ground water conditions end to capture the most
representative data set for the medium in '
question. Sines such a sampling protocol is not
possible, it is then desirable and advantageous to
utilize as many appropriately representative !
samples as possible in such characterizations.
The greater the number of relevant measurements
utilized in the statistical evaluation of a given kr
parameter, the more reasonabls and accurate that te,
evaluation will be. i. •
It is important to considsr the nature of the !
study and the critical questions that must be .
answered. The nature of the study involves the [
characterization of the ground water at the Chem-
Solv site at the time of the RI and the associated
risk presented to exposed receptors of that ground
water. At the Chem-Solv site, EPA believes that
the two most recent rounds of ground water data ;
collected are representative of the conditions at ,
the Chem-Solv site which existed at the time of
the RI and are sssn aa prassnting a reasonable set
of data for the evaluation of the ground water.
The critical question that must be answered is .
whether the ground water sampling performed is
rsprsssntativs of ths true ground watar conditions j
at the sits. BCM suggests that there has been a
deoreass in contaminant concsntrations over time
at t-iis Chem-Solv sits, and therefore feels that
the February 1991 round of ground water sampling
is most rsprsssntativs of conditions at the site.
However, since only data from the April 1990 and
February 1991 rounds of sampling are baing
utilized for risk evaluation, it is important to
determine if there is a statistically significant
downward trand in ths data that providea evidence
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indicating that the April 1990 sampling data is
not representative of the ground water conditions
at the site. It is not merely enough to show that
contaminant concentrations have decreased over an
extended time period. It must also be documented
that a statistically significant difference exists
between the two sets of data collected in a ten
month period which would make the use of both sets
of data invalid, statistical proof must be
provided to show that these two sets of data
represent different populations of data. BCM has
never provided such documentation.
It should also be noted that the use of the two
rounds of data collected during the RI gives a
more accurate picture of the ground water in a
reasonable time period, and provides a data set
which gives a clearer picture of ground water
quality and risk throughout that period. Thus, it
remains EPA's position that using data from both
ths April 1990 and the February 1991 rounds of
ground water sampling waa both reasonable and
appropriate.

B.2 Comment: In calculating average and reasonable maximum
exposurs (RME) concentrations, EPA did not
incorporate data from multiple sampling dates into -».
one average concentration for each location. BCM V
believes that the statistical methods ussd by EPA
ars biassd to ths concentrations detected in the
well locations with the greatest number of samples
and that EPA'a RME concentrations are biased high.

Response: Ths data seta EPA used in calculating RME
concentrations included both the April 1990 and
February 1991 rounds of ground water data. An
average concentration for each contaminant was
determined for each well sampled in each of the
rounds of sampling. Calculation of RME
concentrations was carrisd out according to
standard procedures. EPA's rationale for using
this approach is that by representing the sample
values obtained in each round of aampling a more
normalized distribution of ths data is obtained.
This producss a more representative and leas
skewed data sst. The resulting dscrsass in the
variance produces more reasonable RME
concentrations.
Tha actual calculations of tha RME concentrations
indicate that the EPA values ars not biassd high.
Of ths ll contaminants for which RME
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concentrations wsrs calculated, only 3 of the
p values computed by EPA were slightly higher than

thoss calculated by BCM and none of the three
values rssulted in a change in the calculated
risk. Complete data tablea comparing RME
concentrations calculated by both EPA and BCM
methods can be found as an attachment to the RI
Report in the Administrative Record file for the
site.

B.3. Comment: EPA used n-1 instsad of n in the formula used to
calculate the RME concentration.

Response: EPA did not use n-1 in the formula used to
calculate the RME concentration but used n as is
appropriate and correct.

B.4. Comment: EPA incorrectly ussd n instead of n-l to calculate
the standard deviation.

Response: Ths software package EPA ussd to calculate the
standard deviation waa an older version of Lotus
which ussd n instsad of n-1. This situation has
been corrected. EPA recalculated tha standard
deviation using n-1. Tablss which prsssnt both
ths original computations using n and ths revised
computations using n-1 ars providsd as an

I attachment to the RI Report which can be found in
the Administrative Record file for the aita. It
should be noted that this change cauasd an
incraass in the RME concentrationa of only one to
two percent in most casss and did not rssult in
any change in the riak numbers calculated using
ths rsvissd RME concsntrations.

C. TECHNICAL CONCERNS/COMMENTS REGARDING ALTERNATIVES

C.I Comment: The PRPs commented that tha Proposed Remedial
Action Plan did not mention that benzene and
manganese contamination may bo partially related
to sources other than Chem-Solv and that ground
water extraction has ths potsntial to capture non
sits-rslated plumes.

Response: Section 5.0 of ths Dscision Summary of this ROD
discusses possible other sources of contamination
in tha vicinity of thai Chem-Solv sits, namely USTs
prsssntly or previously located on ssvsral
propertiea in tha area. EPA states that
contamination in ths vicinity of ths intsrssotion
of Routss 13 and 42 ia believed to be due to USTa
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in that area and is not addressed by the remedial
action for the Chem-Solv site. EPA does not
believe that contamination in that area will be
captured by the ground water collection system at
the Chem-Solv site. At the same time, EPA
acknowledges that USTs or the former operation of
a fueling establishment on the adjacent property
to the north may be partially responsible for
manganese and benzene found in well 26A; however,
these contaminants have also been determined to be
related to the Chem-Solv site. The remedy
selected in this ROD will deal with contamination
resulting from releases from the Chem-Solv site.
It is impossible to design or operate a ground
water extraction system which will selectively
remove contaminants from only the Chem-Solv site.
Therefore, the remedial action may in fact provide
some degree of treatment for benzene and manganese
from other sources in the area. EPA addresses the
possibility that sources remain on the adjacent
property and states in the discussion for
Alternative 4 that this will bs taken into
consideration during periodic reviews of the
remedial action.

C.2 Comment: Tha PRPs commented that EPA's use of risk-based
cleanup levels for ground water is not
appropriate. They believe that MCLs should be
used instead. They also commented that the FS was
developed using MCLS as cleanup levels; therefore,
the length of time for and cost of remediation
were underestimated in the Proposed Plan.

Response: The Proposed Remedial Action Plan stated that the
cleanup levels for the site would be risk-based
(i.e., a cumulative carcinogenic risk not to
exceed 1 x 10~6 and a Hazard Index not to exceed
1.0). The Propoaed Plan explained that in many
cases MCLs would bs ussd as cleanup levels but
that tha cumulative carcinogenic risk associated.
with tha MCLs for ths contaminants of concern at
this sits was greater than 1 x 10"6 and that the
MCLs were therefore not appropriate cleanup
levels, upon further evaluation, and in
accordance with S 300.430(e)(2)(i) of tha NCP, 40
C.F.R. S 300.430(e)(2)(i), EPA has determined that
the cumulative carcinogenic risk associated with
the MCLs (2 x 10"9) is within ths acceptable riak
range of io~* to 10*6. Therefore, it la
appropriate to use non-zero MCLGs and MCLs aa
cleanup levels at this sits as sst forth in Table
10 of the Decision Summary of this ROD. 8J.sk-
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based cleanup levels wsrs dsvsloped for manganese
*«H and acetone because MCLs ars not available.

V

c.3 Comment: Tha PRPs commented that the Proposed Remedial
Action Plan stataa that emissions levels from an
air stripper are unknown at this time, but tha FS
quantifies air emissions, indicating that at the
maximum concentrations of contaminants observed in
RI sampling, emisaiona are anticipated to be below.
state and federal regulated concentrations which
would require emission controls.

Response: Not only must air emissions from an air stripper
meet all ARARs, but they must not exceed levels
which would poss an unacceptable risk to human
health and tha environment. No risk calculation
was included in the FS. Therefore, risk
calculations must also bs performed with respect
to ths air emissions to determine whether emission
controls ars required.

C.4 Comment: The PRPs commented that the Proposed Remedial
Action Plan discussss ths implementability of
Alternativea 4 and 5 without discussing any
potential problems with recovery of contaminants.
Pulse pimping may bs required to achieve the
remediation goals because of ths low
concsntrations of contaminants and ths difficulty
in desorption of TCE from soil particles.

Response: In the discussion for Altsrnative 4 in Section 7.0
of ths Decision Summary, EPA acknowledges that
pulse pumping may becote necessary to remove low
concentrations of contaminants in ths ground
water.

D. REMEDY SELECTION

D.I Comment: Ksnt County Levy court has sxprssssd opposition to
discharge of extracted ground water from tha Chem-
Solv sits to ths Kent County POTH because of
problems that tha POTH ia experiencing with the
capacity of tha conveyance system and ths
treatment plant. They believe that onsits
treatment with discharge to surface watsr is
therefore the most appropriate action for tha
sits. Kent County has stated that if the selected
remedy includes discharge to tha POTH, than it
would require certain conditions other than
pretreatment requirements to bs «et for the
discharge from ths Chem-Solv sits.
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Response: Kent County has not submitted a definitive answer

as to whether they would accept discharge from the
Chem-Solv site; however, EPA has taken their
concerns into consideration during the remedy
selection process. As discussed in Section 9.0 of
the Decision Summary, EPA has selected discharge
to the POTH as the remedial action for the site
with the contingency for onsite treatment with
discharge to surface water. The contingency remedy
will be employed if an agreement with the POTH
cannot be reached. The deciaion as to whether to
discharge the extracted ground water to the Kent
County POTH or treat it onsite with discharge to
surface water shall be made by EPA at the onset of
remedial design.

D.2 Comment: At the public meeting, a private vendor made a
brief presentation on a treatment system produced
by his company which could potentially be ussd for
onsits treatment at the Chem-Solv site. This was
later followed by a written proposal of a ground
watsr remediation system from such vendor.

Response: The selected remedy presented in Section 9.0 of
the Decision Summary calls for ground water
extraction with discharge to a POTH with a
contingency for onsits treatment and discharge to
surface water. Should the contingency remedy
ultimately be implemented at the site, the
vendor's proposal could potentially be considered
during the design, provided that it is able to
achieve the performance standards and ARARs
presented in this ROD as described in Ssction 9.0.

11
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